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FIRST PART. 

ORIGINAL ARTICLES 


Instruction in Agricultural Housekeeping in Belgium 

by 

P. Wauters, 

Subinspecfcr at the Ministry of Apiculture and Public Works. 


I. — Aim of AgricuI/Tural HofusEKEEPmG Instruction. 

WMle the spread of agricultural instruction exercises a favourable in- 
lence on the increase of agricultural production, the special instruc- 
In of women engaged in rural pursuits tends not only to increase the ma- 
rial resources of the farm, but also to raise the soc^ level and improve 
e general well-being of the cultivator. Is it not the duty of the farmer's 
fe to look after the upbringing of the children, to provide nourishing and 
petizing food for the family, to keep the house in good order from an aes- 
^c and a hygienic point of view and to see to the general comfort of 
family? 

All these considerations have been taken into account in the organiza- 
n of agricultural housekeeping schools in Belgium; they are not ordinary 
obis of domestic economy for country girls, but rather technical insti- 
es for the training of future farmers’ wives, where they acquire a know- 
ge of and devotion to their profession. 

Agricultural instruction for girls, begun twenty-three years ago, has 
tended rapidly and there are indeed few countries in which this organi- 
[on is so well developed as in Belgium. 

\ These schools can be classed as permanent or fixed, and temporary or 
i^elling. 


11 — Permanent Schools. 

i These consist of three types*: A, Agricultural Housekeeping Schools’; 
Agricultural Housekeeping Sections ; C, Elementary Technical Agri- 
fural Sections. 
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A. AgrtcuUural Housekeeping Schools. — There' is no agricultural ins- 
truction of a higher or university standard for girls. The permanent farm 
schools give instruction of a secondary standard. They aim at giving a 
sound technical education suitable for young w<^en intending to take 
up agriculture. The instruction comprises a theoretical and practical course 
in* the Mowing subjects: Natural History, elements of Agriculture, iSt- 
chen Gardeuing and Flower-growing, the elements of Animal Husbandry, 
Dairying, Domestic Economy, the elements of Pedagogy and Hy^ene, 
elements of Commerce and Book-keeping. There are also occasionally 
Courses in Common Law and Social Econonucs, 

The courses are generally divided into two years of study. 

The development of this scheme, its internal organization and the rel- 
ative importance of the theoretical and practical work are not the same for 
all schools. The scheme and detailed time-table of instruction are submit 
ted for the approval of the Minister of Agriculture. The following is a Scheme 
of practical work for one of the schools : ' 

In groups of from 4 to 6 the pupils take their turn in f eedk^ the liv 
stock, milking the cows, calculating the feeding value and price of the rations 
learning to recognise the good and bad points of live stock, malritig but 
ter and cheese, and analysing the dairy products. They also take charge 0 
the poultry-yard, superintend the hatching of chickens both artificially am 
naturally, and underlie the rearing of podtry, fattening of pullets and thei 
preparation for the market. They take charge of the a.piary, take the swarms 
gather the honey and the wax and prepare hydiomd. They grow veget 
ate and flowers, prune fiuit-tres, prepare jams m>d preserved fruits, mak 
wine and various beverages from garden fruit, and keep accounts. 

In Domestic Economy they maJte and repair clothes^ wash, bleaci 
and iron linen, prepare meals, and are respot^ble for the decoration of thi 
houses and gardens. j 

At these schools, tiie instruction is entirely free, hut the pu{ds pay fo 
theiT board. They keep a strict account of the income and exp^ditui 
of the es^bhshment ; eaci month an account is ma^^ oiit for each membei 
either mistress or pupil, who then contributes her share 

There aietifirteen such schools in Belgium : Ba^ogue, Betlaer, Bqiuipul 
Brngdete, Celles, Gojttemarck, Cooreind, Gij.se ghem , fleverlA H^ve, Oyei 
ijsche, 'S Gravenwezel, Virton, Wavre-N. Darne. With exception 0 
at Bouchout and Virton all th^ schools are under oiw centra 
institution of general instifuction. » 

The Department of Agriculture contributes to the e^pens^ accordin 
^ tJw scho^ of development, the value of its ^aff of instiuctors, and th 
importance of the station and its equipment, by subsidies varying froi 
1000 to 4000 francs (£40 to £160). 

The age of admission for pupils is 14. To facilitate study and to avoii 
loss of time in taking notes the pupils are provided with type-written sum 
they make u^ of text-hooks. Jbese are also useM for wome 
who wish to study at home. 
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At tlte 0d of tbe ‘course the pupils may be examined before a board 
of a ddegate from the Depmtment of Agriculture, a delegate from 
be prpvmpa (in cases where the school is subsidised by the provindal 
;ovenpnent), and members of the sUff. 

To encourage attendance, the public authorities offer scholarships to 
iupii& Department of Agriculture also offers scholarships to students 
in the application of the candidate and the recommendation of the exami' 
ling board. Certain provinces include an annual allowance in their budgets 
y distribution as scholarships for pupils of particular schools. 

B. A%ricuUwal Houseke^ing Sections. — These aim at inculcating 
taste for agriculture and at the same time imparting general instruction, 
lie course corresponds to a lower secondary standard. 

I The technical instruction and the practical work is more limited than 
, the true agripultural housekeepmg schools. "The scheme of work com- 
dses elements of Agriculture, Dairying, Domestic Economy and Book- 
jeping. Four hours per week are devoted to theoretical and about the 
me to practical work. The government subsidies amount to 750 to 
)00 francs (£30 to £40) per year for each section. Sections are esta- 
ished at Champion, Jodoigne, Maulde, Tessenderloo and Waremme. 

C. Elementary AgricuUural Sections. — The foregone courses are for 
rls who cau put in at least one full year's study, whilst these elementary 
ictions are intended for the children of small holders, who have to assist 
>eir parepta in farm work at an early age. 

^ In general they are in connection with pubhe or private elementary 
lools and the scheme of work is -capable of modification according to 
al conditions. Thus there are some which work only during the slack 
iod in the farm work, others for one afternoon per week throughout the 
ir, others in the evening or on Sundays., 

Attendance at these courses is gratuitous. The Departments of 
ence and Arts and of Agrici^ture may collaborate in the organization 
these sections. The former makes grants to the adult schools, while 
j latter giyes an annual grant of 350 ’to 750 francs (£1440 £30) and pays 
f the expenditure of the necessary equipment for the course in 
riculture. 

Elementary sections for girls, of recent creation, are as yet only 10 in 
mber, but it may be safely predicted that, when better known, they wiU 
iidly increase, for they are destined to render valuable services to the 
:al population. 

These courses' are already in existence at Appelterre, Borsbeke, He- 
i Terbanck, Iseghem, Resseghem,- Rondu, Salmchateau, Vezon, Vorst 
d Zeelhem. 


HI. — Tempoharv oe Travelling Schools. 

The temporary agricultural •housekeej^g schools are moved two or 
ice times a year from one canton to anothCT, and form 5 ne of the 
»st interesting features of agricultural education in Belgium. Wheff 
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they were started, in 1890 , they immediately met with great success. The? 
schools were or^mally founded for the development of the national dair 
industry, and their first object was a rapid dissemination in the country dij 
tricts of the best methods of utilising milk and of making butter andcheea 
At present the session lasts four months, and the course comprises Crops 
Live Stock, Dairying, Cheese-making, Domestic Economy, Pcdtry-keepin 
and Book-keeping. 

These schools are provided on the request of the community, or of a 
agricultural organization or society, with the pecuniary assistance of tl 
State, the province, the community or the agricultural society. The hue 
get of these schools reaches about 2 500 francs [% 100) for a session of iox 
months. 

The instruction given is theoretical and practical and the classes ai 
held every week-day, two hours being devoted to theory and three to pra( 
tical work. All the pupils are external, the maximum number not exceec 
ing 20. Attendance at the course is entirely free. 

In order to be admited to the classes, girls must comply with the fo 
lowing conditions : i) age 15 ; 2) possess a good elementary education at 
tested by a certificate ; 3) physical fitness for the work. The stafi of instrut 
tors consists of i) a director, who gives the course in Crops and Live Stod 
and is responsible for the organization of the school (these positions ai 
filled by State agriculturists) ; 2) two resident mistresses, who give the cow 
ses in Domestic Economy, Dairying, Cheese-making and Book-keeping 
they also direct the practical work. The mistresses receive a fixed iJai 
paid by the State. During the period when the schools are closed, they gi^ 
lectures and public courses for farmers’ wives. 

For practical work, all the schools are furnished with appropriat 
material (separators, churns, butter-workers, refrigerators, but^ometei 
cheese-maki^ utensils, cooking utensils, lye-washers, sewing-machines, etej 

At the end of each session an examination is held in all the branclK 
of instruction and in practical work. The examining board consists < 
the stafi and a delegate from each authority patronising the school Since tl 
foundation of these schools, more than 6 000 girls have received dipl( 
mas. 

At present there are thirteen such schools in the country, distributed 1 
follows ; 


Fun^iice Ntunbei 

Anlweip , 2 

W. Planfkrs 2 

Brabant i 

E, Fkndtrs 

. I 

I^imbourg 1 

nuxemboaig 3 

Namur . . 2 


Total 


13 
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I The success of the^ schools is generally much greater than that of the 
ennanent ones. Owing to the scarcity of labour in the country the small 
r average cultivator has difficulty in sending his children to school for 
ne or two years about'the age of 15. The travelling school, lasting only 
months, may be said almost to carry the instruction to the pupils' homei, 
^th the result that they are more easily got together. 

It is often found that when a new session is opened in a place where 
e has already just been held the applications for admission are more 
unerous, which shows that the farmers' wives appreciate the technical 
stniction as soon as they get to know it. 

IV. —Lectures anp Farm Women's Circles. 

The organisation of publicdectures and th$ creation of farm womens' 
'cles are the most successful of all methods for the rapid diffusion of tech- 
cal instruction of women in the country. They constitute a real extension 
agricultural- housekeeping education. 

For two years the Department of Agriculture has been organising 
iures on various subjects of interest to farm women : provisioning the 
lusehold, management of the kitchen and fruit garden, preservation 
fruits and vegetables, feeding of live stock, dairying, poultry-keeping, 
rgiene, etc. These lectures are instituted on the recommendation of 
;ate agriculturists or on request from an association of farm women. Every- 
lere they are accorded the warmest possible welcome, and the average 
tendance is as high as 70. 

The farm women's circles, are associations of country-women, who, by 
;ans of lectures, the institution of libraries, and competitions, attempt 
circulate the information necessary to the proper management of a rural 
lUsehold or farm. To organize a circle, a large number of members is 
t necessary to begin with. Very often it is sufficient to call together some 
i pupils of agricultural housekeeping schools and a few intelligent country- 
)men, to explain to them the aim of the periodic meetings and to sub- 
it to them a very simple draft of rules. 

: If the circles wish to become proprietors of various objects, they are 
inted the legal form of a professional union. The resources are made up 
►m members' subscriptions (generally very small) and from gifts of patrons, 
iblic authorities may assist by organizing lectures, libraries and competi- 
ns. 

In six years 183 circles have been formed, with a membership of 21 500. 
1912 the farm women's circles organised 806 meetings. The circles are 
ited to form federations, three of which run journals. 

V. — Conclusion. 

Agricultural housekeeping instruction has rendered and stijl continues 
render most valuable services to the agricultural population of Belgiun^. 
yet, however, it only reaches a select few, representing less than i per 
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the girfs who might pr(^t by k Thus it is by incteasing the ntimft 
of easily accessible schools and popularising the methods of sdenctifii 
agriculture that improvements in the conditions of rural life and the rai 
sing the digriky of the agricultural profe^on can be effected. When th 
farmer’s wife has realised the ftdhiess of her duty and learnt a better ap 
predation of rural life, and her dau^rters no loi^ seek to leave the country 
the young men will be more ready to take up an agricultural Hfe. 


Present Organization 4>f Agricultural Meteorology in Swede 

by 

Prof. H. B. HamSKrg, 

* of ike Central Meieorohgkal Fmtitute, Stockholm. 


The Swedish Meteorological Service in the continental part of the covi 
try is chiefly centralized at the Central State Meteorological Institute whi 
depends, kom an administrative point of view, from the Royal Acader 
of Sciences and has been at work since 1873. There is besides a Meteoi 
logical Observatory of the first class at Upsala depending from tl 
University. 

There is no spedal service for agricultural meteorology at the Cent: 
Meteorological Institute. But an endeavour has been made to organi 
the observations m the numerous stations, as well as their publicatic 
and in general the whole service, in such a manner as to give satisfacti 
not only to the many requirements of the public in the matter of meteoi 
logical intelligence of all kinds, but also to the agricultural dasses. Wi 
this object in view, the Institute has naturally tried to conform to t 
resolutions taken from time to time by the^ International Meteorologic 
Congresses and committees. 

In the interests of agriculture the Institute’s activity consists in : 
daily meteorological service ; 2) regular observations of the temperatu 
and hygrometric ^te of the air, direction and vdodty of the wind, dui 
tion of sunshine, degree of doudiness, rain and snowfall ; 3) observatio 
on storms, state of the ice, and on phenomena interesting the animal ai 
vegetable kingdom and agriculture, 

I. — For the daily meteorological service the Institute receives throug 
out the year tdegrams giving meteorological observations taken in the eve 
ing and in the morning by 16 home and 68 foreign stations, in all 84. Wil 
the assistance of all th^ tdegrams two synoptic charts are drawn up dail! 
the morning one being exposed to the public in five places in the capit 
Tfaf^ most important observations centred in the morning tdegrams ai 
txnnmumcated to 9 daily papers of the capital under the form of a tal^ 
accompanied by a summary of the state of the atmosphere and by a fojj 
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for fcdtew^ 24 ]n>uis. Three (tf tiie phpets with the wid^ circ(d«- 
lOtfeoFbk^cd charts. 

The ^ojnl^ihty atid^the loiecasts are telegraphed between ii o’dodc 
' i noon to those Oonx^unes who pay a ted Subscnpticm for this pnrpose 
the tetegr^b adtuMiStration. A Bhorter anminsny, as well as the fotecasb. 
ilso sent to the manage of the State railways, who expose diem to the 
site in ail the large stations, This arrangetnent has also been adopted 
several private railway companies. This intdligeaice is also ccmminm- 
led by t^hohe to private peisoixS. 

m Jtdy, Av^t and September a special afternoon meteorologteal smtee 
iganized for the benefit of agriculture. For this purpose the Institute to- 
ves during the above period the morning telegrams containing the obser- 
ions made in the evening and in the morning of 6 other home and one 
ler foreign stations, as well as the afternoon telegrams from 17 home and 
foreign stations. The forecasts that are drawn up by means of these 
egrams are puWished between 5 and 6 p.m.; they are hung up to the 
bhe in five places in the capital; they are communicated to the new'spapers 
i spread like the morning intelligence by means of the telegraph and 
ephone. 

2. — The observations on the temperature and hygrometry of the air, 
fection and velocity of the wind, cloudiness and amount of sunshine, are 
ide regularly three times a day in 37 stations of the second dass kept by the 
^te, and by a small number of private stations (8 in 1912). In these sta- 

is readings are also taken of maximum and minimum temperatures, of 
snow and rainfall, as well as observations on storms, hail, fog, etc. The 
irvations of 18 stations are published in full in the collection called 
?edish Meteorological Observations", published since 1859, with a new 
ES since 1873 ; those of the other stations are given under the form of 
ual tables. In this publication the monthly reports of about a hundred 
ate stations of the third dass (about which more below) are inserted. 
A network of stations of the third dass, for the most part private, has 
ited since 1878, especially for rainfall reading and also for observations 
he temperature of the air, and if to these be added about 40 stations in 
thouses in which the amount of rainfall and temperature are observed, as 
I as the hydrographic stations which have been established during recent 
rs, a total of 633 raingauge stations is reached for the year 1912. The quan- 
of monthly rainfall, the maximum for 24 hours, as well as the number 
tays with rain, snow, storm and frost (minimum below freezing point) 
noted in the periodical bearing the title " Swedish Monthly Meteorological 
letin in the Interests of Agriculture " {33rd year, 1913). Each number 
tains a chart showing the quantity of rainfall, and a certain number of 
les on the temperatures of the air and the soil, and the winds, besides 
imunications from observers, etc. 

3. — Besides the observations mentioned above and which are mainly 
lo by instruments, several persons observe certain phenomena wMch 
of interest to agriculture (storms and the state of the ice), as well as phe- . 
lena in the vegetable and animal kingdoms (phenological observa- 
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tions) and in agricnltnie. Night frosts dai^erous to vegetation were equ^ 
noted by these observers ; at present they aie set forth (since iS8i) in i 
monthly bulletins of a certain number of rainfall stations, this sysb 
of stations, called fourth class stations, was organized in 1871 by Profess 
H. H. Hildebrandsson at Upsala, and was adopted in 1881 by the Cenh 
Mcteorolo^cal Institute. , Nevertheless, owing to want of funds wherewij 
to pay them, the observers of phenomena in the vegetable and animal kin 
doms are now not numerous. 

Besides the periodicals mentioned above as works that may be imp] 
tant to agriculture from the meteorological point of view, the foUowii 
may be noticed. 

B. E. Hamberg. Ja temp^tore riiuniitUt6 de Tatr k diff^ientes bauteuts obser 
h "Upsal pendant de f875. — Smt Acta Re«. Soc, Sc. Ups., Series III, if 
37 pages, I pi. Upsaia’ 1876. 

H, H. Hildebrandsson. Tbe storms in Sweden 1871 - 1875 (in Swedish). Supplemen 
the Memoires de FAcadimie Royale des Sciences de Suide, VI, Ho. 13, 22 pe^es, 1 
Stockholm, 1877. 

M. H. Hildebrandsson and C, A. Rtindluno. Prise et des lacs en Sisi 

automne i87i-prmtemps 1877. — ATcroa Atia Reg. Sac. Sc, Ups., Series III, 1878, 8 
3 pi, Upsala, 1879. 

H. W. ARNell. The Development of Vegetation in Sweden from 1873 to 1875 (in Swedish) 
AnnaUs de FUnivmU^ d’Upsal, 1878, pages 84, 3 pi. Upsala, 1878, 

H, H. Hildebrandsson. Marche des isothemes au printemps dans le nord de I’Europt 
Nova Acta Reg. Sac. Sc. Ups., Series III, 1880, 10 pages, 3 pi. Upsala, 1880. 

A C. HGgbom, Marche des isothennes en automne dans le nord de TEurope. — Nova i 
Reg. Soc. Sc. ups., Series III, 1883, 8 pages, 4 pi. Upsala, 1883. I 

B. E. Hamberg. De rinfluence des for^ts sur le dimat de la Su^de I-V. Supplteientdu 
port de FAdministratioa des Domaines sur les for&ts, Annfes 1884, 1887, 189 
Swedish and in French). I et II ; Organisation et temp^ture, 76 pages, i pi. ; III : 

de Fair, 58 pages, i ph; IV et V; F.aux tomb^es, et cotiche de neige, 128 
pages, 18 -|- 12 pi. Stockholm, 18S5, i88g, 1896. 

H- Mohn and H. H. Hildebrandsson, Ees oKtges dans le pemnsule scandinave. — 
Acta Reg. Soc.*Sc. Ups., Series III, 1887, 55 pages, 12 pi, Upsala, 1888. 

H. E. Hamberg. Die Sommeruachttroste in Schweden 1871-1900. — Mimoires de I 
demie Royale des Sciences de Suide, Vol. 38, No. i, 94 pages, 5 pL Stockholm, ipe 
The memoir contains also average dates for certain epochs in the development of 
tation, espedally in thdr bearing on agriculture. 

H. E- Hamberg. Moyeones et extremes de la temperature de Fair en Suide 1856- 
Suppltmoit anx Observations metiorol<^lques SuMoises publiies par I’Acadtoue R 
des Sciences de Suide, Tome 49, 2® sirie, Vol. 35, 1907, 81 pages, 20 pi. Upsaia, 19 
H. E* Hamberg. Pluies oi Suide de i860 4 1910. — Supplement aux Ohservatiom 
Uoniogiques Suedoises, Vol. 52, 1910, 215 pages, 16 pi. Upsala, 1911, 
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Composition and Agricultural Value of the Arable Lands 
in the Argentine Republic. 

Part I : Provinces of Buenos Aires and Santa 
by 

P. I^AVENIR, 

the Mimtfy of A^^ficuUnn; Arsentine Republic, 


General considerations. 

The vast territory of the Argentine Republic, estimated at 1 139800 
lare miles, extends from 210 to 54^^ S., that is to say from the tropics 
the southern cold zone. It possesses a mountain system occupying a 
atively limited area ; this consists of the great mass of the Andean 
rdillera, the principal summits of which mark the boundary line on 
; west between Argentina and Chile. 

Apart from the important groups of mountain chains connected with 
d nearly parallel to the system of the Andean Cordillera, which occupy 
p provinces of Jujuy, Salta, La Rioja and a part of Tucuman in the north, 
iy a few isolated massifs occur in this immense country ; such are those 
the centre of the country in the north of the provinces of San Luis and Cor- 
tba and some sienas of less importance in the south of the province of 
lenos Aires. The rest of the country consists of immense plains called 
pampas ”, the monotony of which is only relieved in certain districts 
r slightly elevated undulations, or in the more sandy regions by some 
mes fixed by vegetation or by others stiR shifting. 

The alluvial soils of which these plains are formed sometimes attain 
considerable depth, as in the north and centre of the province of Buenos 
ires and the south of Santa Fe and Cordoba ; no pebbles occur in them, 
id most of them, at least in the upper strata, contain no " fine gravd ” ; 

is only in exceptional cases that the whole of the soil will not pass 
rough a i mm. sieve. They are in general rather fine soils, the coarse 
nd ” being almost always inferior in quantity to the “ fine sand ; ” the 
ay content is very variable, and in consequence the soils vary from very 
^avy to very light, and some are even shifting. 

A good idea of the distribution of the soils in the most cultivated part 
i the country —the part which we are going to describe (i) —may be had by 


(t) It bomprlses the provinces of humos Aires, Santa Pe and C6rdoba, the ^ampa 
ritory, and the province o! San Euis, Mendosa, San Juan and Santiago del Bsteio, 
a total of about 300 s^llion acres. 
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starting from Bnenos Aires and turning towards the west, following 
example the Pacific railway which crosses the country almost in a straigin 
line for a distance of about 650 miles ; in a belt along the coast the soilj 
found to be fairly heavy, becoming gradually lighter as the botmdary be 
tween the provinces of Buenos Aires and Cordoba is approached ; in tb 
south of this province and in the province of San Luis it becomes sandy, asi 
does also, though to a lesser degree, in that of Mendoza. It is the same ii 
going from Buenos Aires into the south-west of the province and as far ^ 
the Central Pampa, but matters change on travelling northwards paral 
lei to the Rio Parana : thus the somewhat heavy soils of the south of tb 
province of Santa Pe become stiffer towards the north of the same provinc? 
they are then clay soils, sometimes even plastic days, such as are met witjl 
also in a great part of the Chaco and of Formosa, regions covered mth foresd 
particularly of “ Quebracho Colorado 

Province' of Buenos Aires , — The province of Buenos Aires, by far tW 
most inhabited and the most highly cultivated of the whole Argentine, hi 
an area of about 75 million acres, of which some 17 per cent., or 12 850 oJ 
acres (i) are sown to wheat, oats, maize and flax, which are the chief crod 
of the country. Though the rest of the country is covered with uatiirj 
grassland or put down to lucerne (2) and is kept chiefly as grazing land, i| 
must be mentioned that there are many soils suitable for arable farming ani 
that only a small part of the lands capable of yielding abundant crops an 
at present under the plough. Nevertheless every year the acreage of tilled 
and sown land increases to a remarkable extent; but it must also h 
said that a good many soils which are too light and unsuitable to whea: 
are cultivated and this, together with unsuffident tillage, contributes in 3 
large measure to lower the general average of yidd . 

The production of cereals is byno means uniformly distributed throughoul 
the province ; it is on the contrary pretty much restricted to a bdt boundeij 
on the north and west by the provinces of Santa Fe and Cordoba, and oi 
the south and south-west by a Ike slightly curved to the south, which, start' 
ing from a poicd somewhat lower than Buenos Aires, makes an angle ol 
about 60® turned to the south with the meridian of the above town. It 
fact, out of the 9 400 000 acres under wheat, flax and oats in this province 
4 570 000 belong to this belt, which indudes a total area of about 21 550 oo( 
acres. Wheat alone accupies 2 565 000 acres, while oats has 885 000 and flat 
1 194 000 acres ; if to these crops be added maize, which in the whole pro\inci 
is grown on 3 460 000 acres, of which 70 per cent, or 2 430 000 acres belong 
to this belt, the cultivated area of the bdt amounts to 36 or 37 per cent, d 
its total acreage. 

These figures show dearly that the province of Buenos Aires may b 
divided into two parts : one comprising the northern and north-westen 


(z) TlKse figures are published by the Board jot Statistics and Rural BcotKHuics a 
the Slliiistry M ^riculture and c(nTe^)0]id to the crops of I9ii*i2. 

, (a) There are about 5 million acres under lucoue fa the whole province. 
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ts prevailingly devoted to field crops, of which we have above roughly 
tched the boundaries, whilst the other more southern and much larger 
i;, 52 585 000 acres in extent, is chiefly devoted to live-stock breeding, 
this area only 4 870 000 acres are sown to wheat, oats and flax, and 
30 000, to maize, or a total of 5 900 000 acres, which amounts to only 
per cent, of the whole acreage of the southern belt. 

This distribution of agriculture in the province under discussion depends 
dently to a great extent upon the nature and composition of the soil 
i subsoil ; the best soils for crops are undoubtedly to be found in the 
rthem part. 

The alluvial beds in this belt are of great depth ; the subsoil consist s 
yellowish or gray clay, mixed in variable proportions with silicious sand, 

: very permeable, which however weathers easily in contact with the air 
1 rapidly gets loosened by tillage ; it possesses the peculiar character- 
c of permitting vertical cuttings to be made in it without any danger of 
dug in. The wells in this belt, and there are some which are quite an- 
nt, have been excavated to depths which attain 80 feet and have never 
in lined with masonry. On this clay, which sometimes contains small 
antities of gypsum, rests a black humiferous layer 24 to 32 inches deep, 
lis layer is not homogeneous; the arable soil for a depth of 12 to 20 inches 
n general less compact than the underlying stratum; the latter (or subsoil) 
often very compact, and is in any case more clayey and consequently less 
:nieable than the surface soil. The particles forming these two layers, 
lich are the ones of special interest to the farmer, are very fine. 

According to numerous analyses made, following Schloesing’s method, 
the Laboratory of the Ministry of Agriculture, and upon which this paper 
>ased, samples from the upper layer to a depth of about 12 inches show 
)roportion of sand varying between 70 and 82 per cent, and of day (silt 
d day) between 12 and 25 per cent. They are somewhat heavy soils, 
ich however can be ploughed without difl&culty, even those which contain 
! most day. ‘ They are for the most part sufficiently permeable ; their 
our when they are dry varies between gray and deep gray according to 
: quantity of humus present, which frequently amounts to 25 and 35 per 
it. and often corrects the defects due to the excess of day. 

In general these soils are well provided with the elements of fertility; 
rogen, potash and phosphoric acid, though of the latter the content 
these soils is frequently below i per thousand; they are all poor 
Jime, the maximum not exceeding 10 to 12 per thousand, of which 
3 ut two-thirds is soluble in 2 per cent, nitric add in the cold. In spite 
their low lime content and the presence of large quantities of humus, 
se soils present in general an alkaline reaction to litmus paper; this is 
en due to the solubihty of the very basic alkaline silicates that they con- 
tt- On the other hand, the presence of these alkaline salts in the soil 
itributes to render it more compact ; it has then a marked tendency to 
^k under the action of the rain.* 

It is doubtless also partly due to the comparativdy ready decomposifion 
these silicates that sodium bicarbonate is present in almost all the under- 
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ground waters and in many superficial ones (lagoons or arroyos ”),i 
which the carbonate is also found, 

Sc umming up, one may say that if it were a question of improving th 
soil, the addition of Hme would be advisable as it would produce excellei 
effects. As for manures, the use of which is extremely limited in the countr 
the most advantageous would be phosphates, especially under the form i 
basic slag. 

The subsoil in many cases lacks permeability, the result being th 
depressions without natural outlets get converted into more or less penQ 
nent sheets of water ; this could ea^y be avoided by providing an outi 
for the rainwater. 

It is especially in the belt near the Rio de la Plata, to the south of tl 
Federal capital, that these facts are observed, because the amount of dj 
in the soil and subsoil diminishes as one proceeds westwards. As a furtbi 
illustration, we give in Table I some analyses of good soils of the northa 
and north-western belt. 

Anyhow, in the greater part of this bdt the soil presents no serio 
difficulty to tilling operations, and the permeability of the subsoil, son 
what defective in the most clayey parts, improves considerably on bei] 
suitably worked. These soils, on account of their physical charactt 
and geographical position, will certainly be the first to be submitted to tl 
intensive cultivation of cereals and fiax. It must also be taken into accoui 
that they are entirely within the belt conesponding to 800 and 600 mm. (31 
and 23.6 inches) of yearly rainfall. 

At present the average yield of wheat is about 12 bushels (of 60 lbs 
per acre in the north of this belt and reaches 15 bu. in the rest ; these yield 
the former especially, are not high, but it must be remembered that 1 
are dealing here with extensive cultivation, upon which is bestowed tl 
least possible amount of labour and no manure. In the most northern pai 
of this belt about one-fifth of the acreage tinder wheat attains an averaj 
yield of 22 bu. per acre ; whilst in the most southern part this yield 
given by about one-third of the land under wheat, and on one-eighth 1 
the area it even reaches 30 bushels. 

Besides cereals, this belt is very suitaMe to the production of frui 
especially dessert grapes, and of v^etables, for which for a fairly grei 
distance round Buenos Aires and other centres of population there wotJ 
be no lack of manure, which is only now beginning to be used and thi 
to a very limited extent ; but in these somewhat compact soils, poot i 
lime, abundant manuring would not be advantageous unless a fairly abm 
dant liming were previously resorted to. The rest of these lands form goo 
natural grass devoted to grazing. Notwithstanding their relative povert 
in lime, lucerne gives excellent results ; it is really the only forage plas 
that is grown in the country, succeeding in almost every locality in whid 
the rains or the natural moisture of the soil are sufficient. I 

To the south of the line, which for lack of natural landmarks we call til 
limits of the northern belt, the rest of the province of Buenos Aires may agaij 
be divided into two parts : a central one which includes about 20 558 
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acres, of which 3 169 900 acres or 15.4 per cent, are under cereals : whij 
2 005 600 acres, oats 649 600, and maize 513 750 acres ; hardly any 
is grown. 

The characters of the arable lands of this central region resemble thoj 
of the neighbouring belt which we have described, but they become grads 
ally %hter, especially towards the south and south-west. Some analyst 
giving the composition of these soils and subsoils, as well as their conten 
of fertilizing elements, are given in Table II. 

Many of these soils may be classed as good loams, the others as liglr 
that is they are very easy to till and very permeable. The average yiei 
of wheat is very low, rarely above 7.7 bushels (of 60 lbs.) per acre. Thes 
soils are nevertheless well provided with the dements of fertility excep 
ing phopshoric acid, the amount of which is frequently inferior to 0.80 p 
thousand. They are also ‘poor in lime, rarely containing more than 10 p 
thousand. The arable soil rests on a subsoil much less compact than in ti 
north-western belt, and which often differs but little from the soil and : 
consequently very permeable. Nevertheless, if one examines the map t 
this region, as well as that of the sea-coast of which mention will be md 
further on, one is struck by the number of more or less permanent lagcor 
scattered over the surface. Almost all of these lagoons are due to ti 
presence of an interrupted bed, without any appearance of stratification, t 
a kind of pan, called tosca in the country ; it is an impermeable concn 
tion, more or less ferruginous and containing lime, generally thin, but soir 
times attaining a thickness of 16 feet. It is situated at varying deptl 
and frequently in low-lying parts crops out at the surface. This formi 
tion (i) is rather widely distributed in the country ; it exists also in il 
northern belt, but often at a certain depth, forming m the gray and yello’ 
clays discontinuous lenticular areas upon which the water accumulate 
forming the first sheet of underground water. The belts in which “ tosca 
is at a slight depth are only adapted to natural grassland; in the oth 
parts lucerne grows very well. 

Though Hve^stock breeding will prevail in this region, there are man 
soils in it suitable for growing cereals, as well as potatoes, which do admii 
ably in the lighter parts. 

In the rest of the province, that is the part along the Atlantic, whos 
area may be estimated at 32 million acres, only about 2 % million acre 
are sown to cereals. This is the region of sandy soils, with but slight cok 
sion, some of them shifting sands, as towards Bahia Blanca. 

These lands are mostly covered with natural grassland and lucerne fields 

latter are found wherever the depth of the soil and of the subsoil allo^ 
it, in the higher parts of the undulations, where the tosca is at a suffi 
dent depth not to interfere with the root development of the plants. 

Such are in broad lines, the prindpal characters of the soils and sub 
soils encountered in the province of Buenos Aires. But it will be easil; 


(i) It constitutes one of the charaeterisUcs of the Pampean system. 
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tmdetstood that the limitsof the areas covered by these variotis types, wWc 
we have jast described, cannot be given otherwise Uian approximateli 
In this immense plain the changes in the characters of the soil are far fro] 
being sharply distinguished from* each other like soils resting on the geol 
gical formations from which they are derived ; we will add that there ai 
no areas of any importance which contain only one and the same type i 
soil. As we have already observed at the b^inning of this paper these a 
alluvial soils, the mineralogical constituents of which have not, as far as i 
know, been investigated, but which seem to present very ^ht differenc 
from one point to another, but which from an agricultural point of vi< 
differ in their greater or lesser content of clay and also of humus, that 
to say chiefly in their degree of cohesion and of permeability, which chac 
gradually from one point to another. 

Province of Santa FS. — It is needless to say that the boundaries 
the provinces do not constitute limits to the types of soil ; these are ahnc 
always the same in the borders of neighbouring provinces; thus in the sou 
of the province of Santa Fe on the northern boundaries of the province 
Buenos Aires, the arable lands are similar to those of the northern belt of t 
latter. These lands in the province of Santa Fe form a total of 12 972 5 
acres, of which about 53 per cent, are sown to wheat, oats, maize and fl: 
The total area of this province is estimated at 32 450 000 acres, so that il 
under cereals and flax is about 7 336 000 acres, of which 6 847 000 acre 
or 93 per cent., belong to the southern belt. 

Here also, on a considerable depth of alluvial soil of the same natui 
as those already described, the same humus layer, sometimes 3ft. deep, 
found ; with it occurs a somewhat heavier suprfcial layer on a more cor 
pact subsoil containing more clay ; these characters are stiU more marke 
along the Rio Parana, and diminish towards the west and south-west. 

Like the north and west of the province of Buenos Aires, the southei 
part of that of Santa Fe is one of the oldest under cultivation; as a 
example of the composition of its soil and subsoil some analyses a: 
given in Table III. 

The analogy between these soils and those of the neighbouring be 
is evident ; they are likewise generally well provided with humus, nitrog{ 
and potash, with perhaps a somewhat lower content of phosphoric aci 
but they are all poor in lime. 

In general, under this arable layer, about one foot or morede 
another blackish layer is found : this contains more day and is often b 
little permeable, but becomes more so on going towards the north. Nevt 
theless, in the northern part of this province there is also a fairly importa 
area in which the soil, of average or slightly heavy nature and sometimes cvi 
very light, rests on a very dayey and almost impermeable subsoil, coutai 
ing 38 to 45 per cent, of clay (silt plus day). 

In the most northerly part of this same province, bordering on the Chac 
are found only blackish or gray, more or less deeply^coloured, very plast 
days, which crack on drying and become very hard ; these lands cann 
be u^ except for grazing. These two belts represent about 19 478 o< 




Tabus III. — Analyses of soil. Province of tianta te. 
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acres, of which about half beloi^s to the intermediate belt which is cul-" 
livable at many points. 

The provinces of Buenos Aires and Santa F6 are especially favoured on 
the one hand by their geographical position in proximity to the Parana and 
I^a Plata rivers, which border their greatest length, and on the other by their 
dimatic conditions, which ensure them an abundance of rain equally dis* 
tributed throughout the whole year, so that they do not need irr^a- 
tion ; there exists here an unbroken area of nearly 34 million acres 
of very good soils suitable for most crops, and which, in order to yield 
good Imvests and satisfactory economic results, do not in general re* 
quire for the moment anything beyond tillage suitable to the nature of the 
soil and subsoil. 

Of course, as has been stated, there are also lands exhausted by an 
exclusive and continuous production of wheat and flax during many years 
(20 or 25 years and even more) without any manuring; but a more sykem- 
atic fanning, and the use of green manuring in default of other manure, would 
soon change this state of things, especially if liming were resorted to, using 
for the purpose the deposits of limestone which are found in large quanti- 
ties near the Rio Parana on the shore opposite Santa Pe, near the city oi 
this name, without mentioning the important beds of small mollusc shelh 
which have accumulated chiefly along the banks of the Rio de la Plata. 

Anyhow, these exhausted lands occupy only a relatively limited area 
when compared with that which remains to be or has only recently been 
brought under the plough. 

To this vast extent of 34 % million acres must be added another and 
not less interesting one which forms the central part of the province of 
Buenos Aires and comprises 20 560 000 acres. It dso includes some good 
soils, which, though generally lighter than those of the north-western and 
northern belts, are capable of giving good crops of cereals. This is a regioo 
of mixed farming, that is including live-stock breeding and dairying, whilst 
further south, along the coast up to Bahia Blanca, breeding wiU always 
prevail. 

The intermediate belt of the province of Santa Pc is at present but little 
cultivated ; it could, however, be profitably cropped in many places where the 
soil is deep enough and the subsoil less impermeable, if it were not for the 
almost absolute lack of superficial and subterranean water suitable for 
human and animal consumption (the water found even at great depths 
being brackish). This is general throughout this region up to the Chaco 
(Chaco Santafedno) and in the neighbouring one, both to the south-west 
in the province of Santiago del Estero (Chaco Santiagueno) And to the north- 
west in that of Salta (Chaco Salteno). 
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The Study of Agricultural Geology in Italy 

by 

Prof. Paow) Vinassa db Rkgny, 

Ordinary Professor of Geology at the Royal Universiiy of Pzrm, 

The object of this paper is to give a brief account of what has been 
lone in Italy in the geological investigation of the soil, to form an intio- 
iuction to the bibliography which follows. 

In this paper and in the bibliography, agricultural geology is taken only 
n connection with the study of the soil ; thus everything concerning the 
vater supply, and especially the underground water, is excluded. This 
lubject is of the greatest importance for agriculture, and forms a part of 
i distinct chapter of applied geology. It may be treated separately. 

With this attempt at grouping together everything that has been done 
n Italy in the matter of geological research in conn^on with agriculture, 
[ do not claim to have drawn up a complete survey and bibliography. Thus, 
it instance, I have deliberately excluded those works of a too markedly 
lemical character (i), all the general geological descriptions in which the 
jricultural conditions of the regions described are considered, but too inci- 
mtly, and lastly all strictly phyto-geographical works (3). 

Italy had given some fine examples of the application of geology to 
p:iculture in Gemellaro’s works (Bibl. 46), which date back to 1825, if 
deed the classical works of Filippo Re, though prevailingly agricultural, 
; not taken as the earliest, for Re already in 1809 demonstrated the im- 
)rtance of the study of the soil. 

The above were followed, still early in the nineteenth century, by the 
orks of Giuli (Bibl. 51), Cuppari (Bibl. 19-22), and Savi (Bibl. 84,85). 
hen for a long time no geologist took intere^ in agriculture, nor were there 
plculturists sufficiently versed in geology to apply this science with advan- 
ige to the study of the soil, which during this period had remained the 
idisputed domain of agricultural chemists, who enriched it by important 
)ntributions. 

About 1890 the study of agricultural geology began to be taken up 
jain in Italy, thanks to the professors of agriculture and to the agricultural 


(1) Such as the following works: 

Sestini P.: n lerreno agrario. — Enciclopedia agraria italiana. Turin, 1899, 

Sbstini, F.t Materiale per una carta chimico-agronomica del terrcni della ^anura 
Sana, osc.^AtUSoc, Tosc, Se: Nat.. I^sa, 1903. 

(2) Sudi as the fine general part of L. M. GoSTaNi's work: Flora della Carnia. 
^ine, 1904. 
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institutions and associations, among which the ,3“®! 

mention : the Association of Italian Agricd^, the f j J “ 

the GeorgofiE, the ^ricnltural Soaety of Tnuh, and the MtiphyUoxea 
Assodation of Brescia. From this a fairly abundant and very im- 

portant Uterature on the subject b^ to flourish.^ 

^ As may be seen from the annei^ bibbography, the Itaban works ot 

acroeeology may be divided into various groups. , 

" iucatLal purposes some treatises were and ^ us^ 
Besides the older works (Bibl. i8, 44 ), ^ 1898 Faronas took (Bibl. 69 
appeared ; in this the general geological part, always trea^ with specif 
rderence to agriculture, is followed by interestmg mformaton on the soilj 
of the several provinces of Italy, some of it compil^ b^e writer him 
sdf the rest being due to his collaborators (Bibl. 3,38). This work has re 
mained up to the present the only source from which a general idea of th 

soils of the several regions of Italy could be drawn. 

A second and more recent compendium (Bibl. 114) is of a Merenttype 
being a gnide to the course of agricultural geology held in the Royal CoUegi 
of ^da. Besides treating of the soil, it treats also of the waters, becaus 
in the opinion of the writer pedology and hydrology form an intimatel; 
connected whole and make up the real agricultural geolo^. 

The good handbook (Bibl. 116) of Vallardi’s agncultural hbrary * 

votes itself more to tbe soil (i). ^ i 

The monographs on the agricultural geology of individual re^ons ai 
numerous. Among these, that on the MonteUo (2) is excellent (Bibl 91) 
very praiseworthy also are those which describe the soils of Fnuli (Bib 
41 42, loi and 102), those of Bresda (Bibl. 16, 17), of the temtory ( 
Grotte di Castro (nr. Viterbo, prov. Rome) (Bibl. 66) of Rosignano man 
timo (prov. Pisa) (Bibl, no), of Casalina (prov. Perugia) (Bibl. 12). 

Nor are stupes on our coloni^ wanting. One on the sou of Beuad 
appeared this year (3) . while from the same author a work appeared son 
time ago on some soils of Eritrea. The soils of Lj^bia have already b^n t 
subject of some Judies (Bibl. 58, 113, 119, 120). among which the pmcip 
is that on the soils of TripoU due to a commission appomted by the Cover 
ment, which confirmed what the writer had already demonstrated 19 
(Bibl! 113), namely that the so-called desert round the oasis of Tripoli co 
sists of the same types of soil which form the oasis itself and cannot thei 
fore be considered as a real desert, but must be looked upon as cultivat 

land. , .‘If 

Geology has been called upon also in the land registration work, i 
ready the old land registration contained brief notices on the nature 


(i) C(Mii|}leted from the hydrological point of view by the following work; Frinc 
agraria. Milan, 1913. « 

fa) 4 ;. wooded district near S^tebelluno, prov. Treviso. {£^ )- 

(5) P. Osservazioni sui terreni agrari della Somalia italiahs. — Gfcvw. ^ 


UiAim*. Parma, 1913. 
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the Italian soils. On the reo^ankation of the ofi&ce of agricultural sta- 
ges by Ghino Valenti, it was ordered that every agricultural region in 
the land register should be accompanied by summaries of the geological 
formations which make up the region. Surveys accompanied by such noti- 
-es have already appeared for Latium, the Marches and Umbria (Bibl. 57), 
(vhile those of Lombardy, Tuscany and Piedmont are in the press. 

Geology has also b^ used as a base in the valuation for land registra- 
tion, but works of this kind are not numerous, being limited to one on 
^he province of Verona (BibL 64) and one on that of Cuneo (Bibl. 59), 

I A very important subject, that of agrogeological maps, has recently 
been much discussed and treated in Italy. Stoppani and TaramelH also 
called the attention of the Government to the matter, and in 1880 proposed 
1 bill for the preparation of these maps. In 1896 the Society of Italian 
(Vgriculturists took up the question with energy. The Geological Bureau, 
however, being occupied with the siurveys for the geological map of Italy, 
could not undertake this new work, and so the matter of the State agrogeo- 
ogical maps was allowed to drop. There were, it is true, several praiseworthy 
ittempts on the part of Associations (Bibl. 15-17) and of private persons 
[Bibl. 3, 6, 12, 13, 35, 41, 42, 66, 91-93, loi, 102, 104, 105, 108, no), who 
iraw up valuable maps on their own account. But, as could have been 
foreseen, these maps were wanting in the uniformity which could only 
be given by an official scientific commission, and they turned out very 
unequal owing to the different views of the various authors or to the objects 
^or which they were made. But this is no great harm, because when the 
organization of the agrogeological map, which becomes a necessity, is un- 
dertaken, several tjpes of maps will have already been tried and among 
these a judicious choice can be made. 

After all, the general criteria for drawing up these maps have been amply 
discussed (Bibl. i, 71, 78, 79, 90, 99, iii, 112, 121. 122, 124), so that it 
will be fairly easy to unify the manner of setting forth the data to be shown 
by the maps. 

Without actually drawing up the maps, several writers have contri- 
buted important descriptions of the agrogeological conditions of the various 
regions of Italy (Bibl. 4, 8, 24-26, 36, 37, 39, 46, 49, 50, 53, 60, 62, 63, 68, 
72, 73, 82, 87, 89,94-98). Nor have important purely scientific researches 
(Bibl. 27, 31, 75) on ipteresting questions on tte soil and its behaviour been 
{wanting. 

In condusion, it may be said that there is no branch of agricultural 
geology which has not been more or less extensively treated of in Italy. 

The renewed interest in agrogeological study in Italy coindded 
with the increased importance of the teaching of agricultural geol^. 
It had been considered as a subject of secondary importance in the various 
Agricultural Colleges and it was taught by the same professors as minera- 
logy. The College of Perugia was the first to establish an inde- 
pendent course of agricultural geology and mineralogy, which soon became 
geology and lithology and which is now simply agricultural geology. The 
Example of Perugia was more or less faithfully followed by the other 0)ll^es, 
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and the new Forestry Institute of Florence has a chair of geolopr applied 
to forestry. On this subject also several works have appeared {Bibl. lo, ii, 
29, 33, 52, 85, 123). 

The new chair and those of the Agricultural Colleges are occupied by 
capable scientists, young and promising men, so that their labours, com- 
pleted by that of the Government and of the local bodies, warrant us m 
trusting that in the field of agricultural and forest geology also Itdy is 
in a fair way to occupy the position which is due to her and which it is hei 
duty to occupy soon. 


Bibliography of agricidiurai^ geology in Italy, 1825-1912. 
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The Cultivation of Medicinal Plants in Hungary 

by 

Dr, B^i,a PAter, 

Director 0} the Agricultural Academy of Kolosxvdr. 

The climate and soil of Hungary offer very favourable conditions fc 
the cultivation of medicinal plants, which has been practised from remot 
periods, without however attaining the social importance that it has i 
the present day. During the course of last c^tury some dye plani 
pla}^ a very important part, as, for inAancc, madder {Rubia tine forum 
saffron {Crocus sativus), woad (Isatis tinctoria), dye-hollyhock, etc. ; the 



MJeDiCiNAI, PIANTS IN HUNGARY 27 


^ chemical products took the jdace of these plants, this branch of 
miiig lost its primitive importance and the cultivation of medidnal 
nts was also neglected. 

In 1904 the writer proposed the more systematic utilization in Hungary 
the abundant wild drug plants, the better cultivation of the most valu- 
e among them, and the institution for this object of an Experiment Sta- 
a. The same year the Ministry of Agriculture approved of this initiative 
I founded the Medicinal Plant Experiment Station at the Agricultural 
idemy at Kolozsv 4 r (Klausenburg). 

The Station studies the systematic cultivation of drug plants, deter- 
les their value, and studies all the questions concerning them. According 
he results obtained, it promotes the cultivation of drug plants and assists 
jnners both in the cultivation of the plants and in disposing of them, 
inks to this service, every day the number of growers of such plants in- 
ases. Among the pioneers of the movement the cur^: Joseph Agnelli 
Mri is especially worthy of mention as a grower and selector. Certain 
ieties produced by him, such as the Agndliana varieties of Meniha 
;pa and Mentha piperita, are much esteemed, even abroad. On the other 
id Dr. Eugene SzHcsdk, chemist at Privigye, has organized the “Car- 
hia” Company for the cultivation and preparation of medicinal plants, 
ne large landowners are also beginning to turn their attention to the 
;mg of certain drug plants, such as coriander, the product of which is 
i abroad for the extraction of the essential oil. lately also the growing 
liug plants had been introduced into prisons, reformatories and deaf-and- 
nb schools by the directors of such institutions, thus aflording useful 
rk to otherwise idle hands. 

The Experiment Station has for the last eight years organized a yearly 
ise for schoolmasters and the regional clergy, who in their turn spread 
ang the people the knowledge they have acquired Besides, the Ministry of 
riculture arranged courses in 1912 at Zsolna for the schoolmasters of 
rthern Hungary. 

Among the numerous drug plants of Hungary the following are espe- 
ily to be mentioned : 

Curled mint {Mentha crispa) — Of late years the curled mint of Hungary 
been in growing demand on the markets of the world, partly on ac- 
nt of its superior quality and partly owing to the inaeasing consump- 
1 of the essential oil of mint. Analyses made at the Experiment Station have 
Qonstrated that the essential oil of Hungarian curled mint is charac- 
zed by its high laevocarvone content; 62 to 71 per cent., against 56 
cent, in the oil of American mint, 35- to 56 per cent, in the German oil, 

1 5 to 10 per cent, in the Russian product. 

Hungarian curled mint is especially sought for by the large German firms, 
> export quantities of it to America. It is expected that this exporta- 
1 will soon become very considarable. As for its yield, at least ii cwt. 
acre are obtained, and under favourable conditions 18 to 19 cwt. per ^re 
liy crop, whidi may be valued with the stalks at £ i is 2d to £ 2 Oi 4^ 
cwt. Tht gross yield may thus range from £ 12 to £ 40 per acre. 
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Peppennint (Moniha piperita) is cultivated in sevaal re^ns of Hili 
garv on ^ter extents of land. The dried leaves (foha mrUlm ptpmk^ 
are'used foi infusions, while menthol and the es^tial oil of peppen^ 
[oleum menthae piperitae) ate still mote used. The value of this plan 
depends upon its menthol content. In this tespect Hungamn peppeinua 
is superior to American, for while the former contams 42.88 to 55.9 p 
cent, of free menthol and 55.38 to 65.19 per cent, of total menthol, ti 
American peppermint contains 40 to 45 per cent, of the former and 59J 


per cent, of the latter. . , /Au-tjx 

Peppermint is cultivated in the Great Hungarian Pl^ (Alfold), a 
well as in the north of Hungary and in Transylvania. It is export^ i 
great quantities to Austria and Germany ; in 1912, however, the trade t 
this drug was not so brisk as in curled mint. Peppermint yields from 7 t 
10 cwt of dry herb per acre worth about £1.1.45 to £2.25 per cwt., so tb 
the gross returns from an acre range from £12 to £21. 

Balm {Mdissu officiMlis) is grown in some dry localities of Hungar 
At the Station the cultivation of this plant has succeeded admirably and tl 
farmers of Upper Hungary and of the Alfold have obtained good result 
On the whole it may be said that Hungary produces a fine and veiy aw 
matic balm, the climatic conditions of our country suiting it very well. 1 
is not consumed to the same extent as the mints. According to experiment 
made at the Station, a revenue of about £23 per acre, after deductia 
of the cost of labour, may be expected from it- _ 

Sage {Salvia officinalis) grows in similar conditions and is cultivate 
in gardens. It is a native of the South of Europe, where it grows wild an 
whence great quantities are sent to the markets of the world, Thou^ 
it is exported from Italy and Dalmatia at a very moderate pnee, its cult 
vation is profitable, as the cultivated plant is more esteemed. 

Gary {Salvia Solaria) is also grown in Hungary. Its flowers and leave 
are in great demand for their strong smell and aromatic flavour and aj 
used especially for doctoring wines. Most of it goes to Germany. 

Sweet marjoram [Otiganuift Ma}OTaita) is being increasingly grown 1 
Hungary. It is sent to the Austrian, German and Erench markete. I 
Paris the celebrated marjoram of Provence has been compared with th 
Hungarian product and the latter has been found the finest and most art 
matic. It has thus a great future before it in Hungary, especially on ti 
right bank of the Danube and on the Alfold, where it is most cultivate! 
Marjoram can yield a profit of £12 per acre. 

Hyssop (Hyssopus officinalis) and rue {Ruta graveolens) thrive m 
in the dry parts of Hungary, especially on the Alfold, as they are very drougl 
resistant. According to the experiments carried out at the Station, they & 
yield a yearly income of £ii 5s to £22 los per acre ; nevertheless the 
two plants occupy a very subordinate position in the trade. Most of tl 
exportation is to Austria and Germany. 

•Several large estates in Hungary gro^ coriander (Coriandrum satim 
Recently, Hungarian coriander has become an important factor in the trad 
in which formerly Thuringian and Moravian coriandets were predominan 



MEDlCDiAJv PUNTS IN HUNGARY 


29 


, Sweet fennel {Foenitulum officinale), — In the trade Roumanian fennel 
;;onsidered of superior quality and is much esteemed. It is immediately 
lowed by the Transylvanian fennel. Its oil answers to the demands 
foreign pharmacopoeias. 

Angelica (Archangelia offkinalU) prefers districts with frequent rainfall ; 
15 the experiments conducted at Kolozsvdr gave very satisfactory results, 
has also been cultivated in several districts of Upper Hungary. 

Caraway (Camm Carvi) is cultivated in Hungary by .small and large 
niers, but it cannot compete with Dutch caraway. Anise 
ism) is not yet cultivated in Hungary on a large scale, though its 
ential oil answers perfectly to foreign requirements. 

Among the Hungarian medicinal plants which do not contain volatile 
}, marsh mallow [AUhaea officindis) deserves to be mentioned first. It 
iws especially along the Tisza and in the fields along the large rivers, parti- 
ally on salt lands. Along the Tisza the wild plant is gathered by the people, 
ere are, however, localities in which it is cultivated ; the first year the 
tts are too small, so that only the leaves and flowers are gathered ; in the 
ond year it gives a crop of roots. In order to utilize the soil better, 
jts arc planted between the rows of marsh mallows. This plant is in 
nand on the markets of the world ; it is exported chiefly to Germany 
i to Austria, as either crude or prepared roots (cut into cubes). 

Hollyhock {Althaea rosea var. nigra) is cultivated for its black flowers ; 
s used in medicine and as a dye-stuff. At present it does not enjoy the 
mtation that it formerly had ; nevertheless it is still cultivated in some 
i:s of Hungary. 

Blessed thistle (Cnicus benedictus) is much esteemed in therapeutics 
ier the name kerba cardui benedicH. It is much used in the manufacture 
the liqueur called Benedictine. Its cultivation is very profitable ; thus 
ngary may hope to export great quantities of it in future. According 
experiments made with this plant at the Station, it is capable of 
Iding a profit of £13 17s per acre. 

Sweet flag [Acorus Calamus) grows in swampy places in Hungary. 
>m its rhizomes and roots the drug known as rhizoma calami is prepared . 
some localities it is planted in swampy grounds. 

Marigold [Cdendula officinalis) and rauHein {Verbascum phlomoides) 
rt been cultivated in Hungary for some years past for their flowers, 
e flowers of marigold (flores cdendulae) are used for the adulteration 
iaffroii and in the preparation of incense. In France marigolds are used 
a great scale. The flowers of mullein (flores verbasci) are among the 
st precious and esteemed drugs. For this reason not only are the wild 
nts, which grow plentifully on the sandy soils of Hungary, gathered, but 
ently the plant has been cultivated. The cultivation of Verbascum ^ a 
auial plant which flowers only in the second year, is to be recommended 
small farmers who have large families in which the children could 
end to the daily gatherir^ of ^he flowars and to their careful drying. 
Whilst most of these medicinal plants are grown in gardensf the 
tivation in Hungary of the two varieties of mustard is carried out on 
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a large scale. The gro^ of white mustard (Simpis alha) succeeds bet^ 
than t!mt of black mustard (Brosswa nigra) ^d is consequently mog 
practised in Hungary. Be^es its u» in medidne it is grown as green fooi 
I may mention also the following medicinal ptots which are gro« 
in Hui^ary on a small scale : Chenopodium ambrosun^s, In^ Hdeniut 
Ocyntutn Basilicum, Artemisia DracunculuSy Artemisia Absinthium, Th 
mus vulgaris, Datura Stramonium, Atropa BeUadonna, ArUhemis nobUi 
Conium maculatum, Levisticum officinale, Pyrethrum cinerariaefolm 
Rheum, Tanacetum vtdgare. 


The Profitableness of Present-day Sheep Keeping in Germtti 
especially in comparison with Cattle and Pig Keeping 

by 

Professor Howaiid, Leipzig, 

The question of the profitableness of present-day sh^p keeping 1 
arisen without doubt from the unprecedented decrease in the flocks 
the one hand and the increase in the numbers of head of cattle and es] 
dally of pigs on the other. 

The Uve stock census in Germany shows the following returns : 




Ntimhen of 


Year 

Sheet* 

Figs 

Cattle 

1873 

34999406 

7 124088 

15 776 70* 

(1907) 

(7703710) 

(22 146 532) 

(20630 544) 

1912 . 

578784S 

21 885 073 

20158738 


Decrease; 19211558. 

Increase : 14 760 985. Incteafie : 

4382036. 


K, B. — The daU for 1912 are from provtsional commtmicfttioits. 


It must also be considered that these figures are the result of the groiiy 
ing together of animals of various ages and without account being tab! 
of their weight, and that in the census, which is always made in Decembe 
the calves, lambs and pigs bom and slaughtered within the year are no 
included. In spitse of this the figures are very eloquent as to the movemen 
of the stocks within a period of dose upon 40 years. 

It appears at first sight that these changes are due to the recogniti<J 
of the fact that dieep keeping is unprofitable compared with pig and miB 
stockkeeping. 

In reality the question is not so simple. Sheep keemng has had t 
confbnd with hard times. The prices of wool have steadily and coiisid^ 
ably fallen (though they have risen again from is per lb. in 1894 to 
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\ lb, in 191 1) > ^ the possibility of selling fat sheep and lambs in France 
d En^nnd, which for a long time had played.an important part, has been 
The income from many flocks has thus considerably diminished, 
it the eflect of these causes has been much overrated Since 1894 the price 
mutton has again risen, from about £2 9s 9^ per cwt. carcase weight to 
] 15s 3d] and the prospects are that the prices will keep at this level or 
en rise, for with the increasing prosperity of the population the con- 
niption of mutton, as can already be seen, increases. There are many 
her reasons for the decrease in the numbers of sheep in the country: the 
pid disappearance of fallows and of commons, the increased cultivation 
field crops, etc. 

Unfortunately it must be said that the sweeping elimination of sheep, 
3ugh certainly sometimes the result of a careful consideration of all 
e drcumstances, has in most cases been decided upon without that care- 
I examination which in trade and in the industries is never neglected 
fore abandoning some particular branch. 

A clear vision of the proAtableness of a branch of farming can only 
: obtained by careful flguring, and as this is difficult in farming, and many 
gerent opinions struggle for the mastery, one doctrine which evades all 
ese difficulties has obtained wide diffusion ; it asserts that farming is an 
ganism from which no part can be separated or eliminated without injur- 
g the whole; therefore each separate account is not only unnecessary but 
jurious and misleading. 

Thanks to our marvellous progress in scientific knowledge and techni- 
tl improvements, some unexj^ed increases of gross returns have 
jen granted us. Connected with the endeavour to supply the people 
ith food raised in the country itself, the increase of intensity in fanning 
IS become an axiom, unfortunately without due consideration of the 
nits of suitableness set for any given case. 

It seems almost unnecessary to emphasize the fact that the increase 
intensity is limited by tbe conditions obtaining, which cannot be over- 
epped without causing losses; yet it is just this coiiideration which 
is so difficult to get people to recognize. The increased employment of 
ipital and labour depends upon the will of the farmer, who shapes his 
)urse according to theoretical discussions and the results of experiments, 
at the effects hoped for may be limited or fail altogether owing to many 
iverse causes in the nature of the soil and the climate, or owing to the 
raditions of the markets. 

How is it possible to judge these facts without the most complete con- 
ol by means of accounts ? 

A mistake in tbe fields is punished once in the year with the unsucoess- 
il crops, while mistakes in stock rearing,' which owing to their smallness for 
ich individual easily pass unnoticed, get multiplied by the number of head 
Qd by the 365 days of the year and can thus grow to such a magnitude 
bat not rarely the most brillianl results of tbe field are completely swrall- 
(ved up by the losi^ on the stock, and tl^ farmer finds himself confronted 
^th a native total result. 
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It wo^ be beyoad the limits M this paper to entd: into t^ quesdoi 
of tile difficulties ei agricultural accounts. They lie principally m the resj 
procal fdatioas between the and the staldes. A theoretically petfec 
s(^ution these difficulties will perhaps never be found, but the piacticj 
way<^ evadmg them has long be^'pointed out; urioitmiatdy it is dis 
cimsed by niany and followed by too few, because it is tedious, requiK 
much care mid causes expenses.. 

According to the above, it appears that it is impossible to ansi( 
the questions that have been raised, owing to the insufficiency of themateri: 
ooUected. I shall, however, endeavour to give a relatively practical soli 
tion, but I must first premise the following ; 

The most recent work of von Telschow on sheep breeding and reariji 
deals sdso with their profitableess and discusses it with the aid of an exampi 
of sheep keeping in which, according to his opinion, all the widdy spteil 
errors which he deplores and which are credited with being the cause i 
lack of success, have been avoided. But as in bis account he has failed I 
consider <m the one hand the hay, straw and pasture used and on the otie 
the manure {Mroduced in the sheds, his work is only a calculation withoi 
any comtrolling and correcting connection with the rest of the farm. Iti 
evident that predsdy this want of control (all the more so that in tli 
instance the capital invested in sheep is said to yield 22 % per cen 
inta'est) is calculated to cause mistrust, dealing as it does with a branch i 
industry which is considered generally as unprofitable. The example missi 
in this manner the object for which it was intended. 

Notwithstanding the difficulties attendant on the solution of the prolf 
lem, I shall endeavour to answer the question which has been put, feelinj 
justified in so doing for the following reasons: I have for the last 40 yeais 
with the cooperation of the most eminent and intelligent fanners, striva 
to investigate with scientific rigour the pixffitableness of fanning and, abcni 
all things, to ascertain the causes of the success or la<^ of success of th 
separate parts of the farm which go to make up the whole result. In tin 
work I have found that the most progressive farmers have taken an eve 
increasing interest, and, in spite of the criticism of the majority of thei 
colleagues who held opposite opinions, have in ti me recognised the eno 
of too general theories, especially that which considers a farm as an 
visible organism (Organismus theorie). 

In my research on the income of the several branches of a farm I hav 
always sharply separated the questions concerning live-stock keeping fwi 
those dealing with the field crops, and each branch of farming has bee 
most exhaustivdy examined, so that a clear idea can be had of each ( 
them. This method enables me to treat separately any part of the woi 
of t&aamg. 

Thus already 27 years ago I examined, with the help of my farmifl 
aecOttfits and calculations, the conditions which were considered caus 
of the exteaordinary decrease of ^heep tSeejung, which had already set ii 
The result of tMs work proved, amo^ other thi^, that the sale of wool an 
mutton had in reality nothii^ like as great an infiuenoe as was generall 
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Itributed to them on the decrease in the nujuJbers of sheep; it proved further 
hat properly conducted sheep keeping was not only profitable, but could 
indersuitaWe conditicms surpass the profitableness of milch-cows and pigs. 

The interest for these questions has in the meantime much increased, 
tnd two years ago I considered it opportune to attack a^n the prejudice 
tgainst sheep keeping which had not yet been in any way shaken. 1 had the 
^vantage of having much more available material, wich has been collected 
pi the last 20 or 30 years always on the same principles, and has been 
iroved to be correct by tbe other results of the farm. 

' I was thus able to establish that the general results of the earlier in- 
estigations are generally confirmed by the present ones and that undoubtedly 
n numerous farms keeping sheep is even now a branch of farming which 
eserves consideration and that under many conditions it yields more 
lofit than cow or pig keeping, or at least as much. Nevertheless there are 
lany fanners who, in spite of the instructive results of their book-keeping, 
ave less faith in this than in universally accepted opinion, or who from a 
eneral point of view prefer unlimited increase of intensity of farming in the 
ope of realizing in the future extraordinary benefits. 

The question now arises whether the results of these investigations, 
hich, however carefully made, still represent only limited sources compared 
ith the totality, are sufficient justification for conclusions baing drawn as 
> general conditions, t believe they are, as I am convinced, of the correct- 
ess of the methods followed and of their results. 

I I shall give my results here in figures in the hope of supplying some use- 
id data to farmers. 

The following is a case of sheep breeding during a period of 15 years, 
:om 1896-97 to 1910-11, which for want of space is divided into three periods 
[ 5 years each. During the first period 350 sheep gave a loss per head per 
ear of 4s <)d ; the next five years showed a profit of is loi, and the last 
ve a profit of ys yd per head per year, or an improvement of 12s 4d, 
taking £ 224 5s per year for the whole flock. 

lathe a^ve, interest on the capital in sheep is calculated at 4 per cent., 
liat is 8 % per head. Thus a total of 8s -^d per head per year ou a 
ipital averaging 15s 8 is equivalent to an interest of 53 per cent. (See 
^able on next page). 

This is certainly the best result that I have found, I have, however, 

E amined with the same care 45 farms, representing altogether 624 sheep- 
eping seasons. 

The total average shows a loss of 3s lod per head per annum. The best 
tsult was a gain of 4s, the worst a loss of 12s iii. 

If rhe last five years are considered separately there is a slight improve- 
ment, as the loss is reduced to 3s 3^. It is satisfactory to note the individual 
pod results, the best of which shows a profit of 8s yd. Unfortunately for the 
tasons given above, and notwithstanding higher prices for wool and sheep, 
^e farms have allowed their losses to grow, reaching as much as i-js <)d 
p bead per annum. 



ry of the Sheep-keeping Accounts of Farm 7/1912. From 1896-1897 to X9XO-X911. 



1906-07 to 
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tbe above calculations the iuteiest on the captal (taksen at ts; as 
L aver^ figute) has always been added to the expenses. 

A compaiison with the profits of pig keeping leads to the result that 
is branch really yields relatively larger profits where the farmer has the 
(ility to profit by the quicker turnover of iris capital and of the brisk trade 
young p^, which, especially for small farmers, are so much easier to 
spose of than lambs. 

On the other hand, when the interest and the alnlity of the fanner are 
firing, the losses on pigs are greater than those on sheep. The total losses 
L pigs, however, in comparison with those on other branches of farming, 
spite of greater losses per head, are not sufficiently considered, as these 
imals are generally kept in smaller numbers and to a certain extent 
a secondary industry, mostly for consumption in the household itself. 

In the year 1912 I examined 36 farms keeping pigs, representing to- 
ther 563 years of accounts, and found that the aveiE^e results were a loss 
125 4 Considerii^ only the last 10 years, the aver- 

;e loss is reduced to gs. A calculation of the interest was not advisable, 

I account of the constantly changing ages of the animals. 

As for cow keeping, a comparison with sheep keeping is difficult) as 
e manner of keeping them varies so much more than with sheep, as 
e chief product (milk) and the way it is utilized cause the whole dmac- 
r of the farm to vary. 

According to my investigations, cow keeping is liable to much greater 
5ses, which in reality frequently occur. The examinations of accounts 
ive led more easily and quickly to improvements, as in cow keeping the 
eater part of the returns are received daily, and a comparison with the 
penses is so much easier to make. 

I refer here, as a striking illustration, to the figures given in my book 
andwirtschaftliche Buchfuhrungi(p'^,l, page 23) in which the cost of the 
eduction of milk is worked out from the accounts of 603 farms. The 
^erage cost price is 6 ,gd per gallon, while the net price realized is ^.2d 

gal., the loss being consequently x.yd per gallon. 

As at present the conditions of the sie of milk have not materially 
iproved, except in some centres, and the number of cows has not increased 
' any notable extent, as statistics show, 1 can without hesitation use the 
)0ve data for the discussion of the profitableness of cow keeping. Premis- 
g that about 10 million cows yield an average of i.i gallon of milk per 
iad per day, or 4015 million gallons per year, the loss dl.ydipei gallon lepre- 
:tits a total loss to German agriculture of about £28 500 000 per annum. 

Bibi,iography. 

Nr. i im den Vierttijahrsheften der Staiistik da Diutsdim Rekhes 1909. 
de* Staiistik des Deutschm Reichas 1912. 

«* JTV/. VmammliMg des BuehfihrungS'InteresserUm-Veeeiiis mu Lelptig 1912.# 
WAKD 9 Vortrag im ZykliB far ixaktische I^andwirte, I^eipzig 1913 (I^edure by Prof. 

Howard in the series for practical farmen). 
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Howards Vort^ im Morino-Zuchter-Verem, Berlin 1913 (I^ture by Prof. Howard at 
Society of Metino^Bieeieis). 

TBLSdiOW, U. Grwtdrm der naneUlichen Schafzuckf, igu. 

Watekstsadt, Prof. Die WMschgildekre des Landbaues. 1912. 

VON JOSi Goltz, Freiherr. Handbitch der lAndwirlschaftlichen BettM^hre, IV. Edit, ic 
lUttStrierte Landwirtschafilicke Zeilung, Year 1912, Nos. 49, 50, 55, 58; Year 15 
Nos. 33 and 43. 

Deutsche LandvnrlschafiUche TiatuchU, Year 1910, No. 50; Year 1913, No. 9. 




SECOND PART. 

ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

' New Legislation on Fertilizers, Feediog Stuffs and Inseetleldes in The State 

of New Jersey. - Thirty-third Annual Report of the New Jersey State Agricultural 
Experiment Stedian, ani the Twenty-fifth Annual Report of the New Jet^ AgricuU 
tural College Experiment Station for the Year Ending October 31, 1912, passim. Union 
Hifl, N. J., 1913. 

In the United States, 41 out of the 52 States possess legislation on the 
ade in fertilizers and almost always also on feeding stufis, insecticides 
d seeds. After Massachussets in 1872, New Jersey was the second State 
pass a law on the inspection of fertilizers. (Cf. The American Fertilizer 
ind Book, 1913, p. 92 ; and Cyclopedia of American Agriculture, Vcd. IV, 
igislation Rdating to the Trade in Fertilizers, pp. 515-518). (i) 

The old fertilizer law of 1874 served its purpose well in protecting the 
Tuers of the State against fraud in the purchase of plant food. Not only 
s it been a means for preventing the adulteration and misbranding of com- 
:icial fertili^rs, but it has also served an educational purpose in acquaint- 
[ the users of these materials with the sources and agricultural value of the 
rious forms of plant food. Meanwhile, however, as methods of manufac- 
e were modified and new fertilizer materials were placed on the market, 
became increasingly apparent that the old law fell short of fulfilling the 
rpose for which it was created. It thus became necessary to revise it, 
1 this was accordingly done. The new law (Chap. 179, Laws of New 
sey, 1912) will enable the Experiment Station by means of its chemical 
nser, called the State Chemist, to make a more thorough inspection of 
: fertilizers sold in the State. It will give jnore ample protection both 
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(i) For the new Swiss law on the same subject, sec No. 1313, B. Dec. 1913. 
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totheiarmer andto tlie legitimate manufactiu^ of tertilkers. Having beev 
];daced on a licaice basis, the fertilizei inspection will permit the employ, 
meat of a laiger number of official samtders andinspectors. Anysnridusoi 
tbelicence fees remaining after the actual cost of inspection has been met, 
will be used for conducting experiments bearing on the use of fertilizer; 
and the improvement of soils and farm methods in general. 

The New Jersey feeding-stufis law was enacted in 1900. Since then 
changes have occurred in the manufacture and composition of many brandy 
New products have also been placed on the market and new definitions hav( 
been created by control officials. By mutual agreement, control officials 
and manufacturers have adopted certain definitions and standards and a unj. 
form feed law.has been formulated. The new law constitutes Chapter 218, 
I^aws of New Jersey, 1912. The inspectim under this law is also entrusted 
to the State Chemist and has been likewise placed on licence basis. A mot« 
thorough inspection has been provided for, and more ample protection wi| 
be afforded to both purchasers and manufacturers of commercial feeding 
stuffs. The licence fees collected will be used to cover the cost of mspection, 
and any surplus remaining will be devoted to investigations of feeding stuSs 
and such other investigations and demonstrations as will serve to further 
the interests of agricultural practice. 

The far-reaching changes introduced within the last five or six years 
in the manufacture and use of insecticides rendered necessary the revisior, 
of the insecticide law of 1906. The revised law constituting Chapter 85, 
Laws of New Jersey, is practically a copy of the Federal Insecticidk La^. 
An appropriation of $ 1000 per annum has been made for carrying this law 
into effect. The amount appropriated is not sufficient for meeting tht 
cost of the inspection. It is expected, however, that the general income oi 
the Experiment Stations will be ample enough to meet any deficiency thai 
may arise. Under the revised law, the fruit growers and market gardener 
of New Jersey will be more certain to secure the protection and informatioDi 
so essential in the unintcmipted development of their important industr) 
Great losses'are suffered annually by the farmers of New Jersey oa 
account of the poor seed purchased by them. The need of some guarau 
tee that would hrip the purchaser to secure seeds relatively free from weefi 
seeds and possessing a high germination coefficient was keenly felt by th 
farmers of New Jersey, and the director of the Experiment Station was in 
stmmeutai in fi^n%g ameasure that promises to afford the relief sought. Th! 
seed law as passed, ccmstituting Chapter 157, Laws of New Jersey, 1912, will 
permit the Experiment Station to collect samples of seeds sold in the State, tn 
test them for germination and purity and to publish aimually the results 
of the seeds inspection. Residents in the State will have the privilege of 
having seeeds analysed for them without charge. It is expected that th 
poWicity given in this manner to the seed trade will serve eff ectivdy to dh 
couiage.the sdling of inferior seed in the State. The enforcement of the ksf 
wih jje entrusted to a State Seed Analyst, t 
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. StniopneBt ftoidiig In Oerauu Sontli-WMt AMe»« — bboholo^ hans 

in Irndm^rtsekt^Uick* Umsckau, Year 5, No. 46, pp. io5i>io55. Magddnug, No- 
vember 14, 1913. 

Fanning has of late years made relatively considerable pn^ress in 
:inan South-West Africa ; thus, in the district of Windhuk alone the area 
Jer cidtivation rose from 230 acres in 1907 to 4606 acres in 19x2. Still 
re important is the progress in live-stock breeding, as may be seen from 
; following table, which gives the numbers of head on April i of the 
ITS 1903, 1907 and 1912 : 



ISPJ 

1907 

191a 

Cattk ... 

.... 90385 

52189 

171 784 

Afiricaa sheep . . . 

182541 

98 069 

442481 

Wool sheep . . . 

.... 4201 

3526 

4690X 

African goats . . . 

.... 156727 

99563 

448 279 

Angimi goats . . . 

.... 3391 

3696 

30431 

Horses . . . 

.... 5265 

3 m 

13 340 

Holes . . . 

.... 88 

4316 

4879 

Assies . . . 

.... 899 

1630 

7015 

. . . 

.... 3 

487 

789 

Pigs ... 

.... 690 

X 202 

7195 

Persian sheep . . . 

.... — 

_ 

12 588 

Kamktils . . . 

.... — 


4094 

Ostriches ... 

.... — 

— 

1277 


The chief factors which determine the rapidity of the devdopment 
arming in new countries are the market conditions, the attention paid to 
: scientific basis of agriculture in the protectorate, and the conditions of 
lit. As for the market conditions, which are at present still very unfavour- 
e, a suitable organization of the trade in and utilization of live stock, 
edally of the wool and ostrich feather trades, would be very beneficial, 
e protectorate should be provided with scientists (veterinary surgeons, 
teriologists, entomologists, foresters, botanists, chemists, experts in 
leral agriculture and specialists for tobacco growing, aniinai husbandry, 
it growing and preserving), and the institution of experimental and model 
tus should be extended and perfected. 

The writer anticipates notable advant^es from the recent institution 
m " Agricultural Bank for South-West Africa with a capital of 10 mil- 
i Marks (about $00 000) and the right to issue land mortgage bonds 
ten times this amount. The object of the bank is to satisfy the three 
ms of credit: credit on the land, credit for improvements and personal 
lit, the latter by means of institutions such as cooperative associarions 
^ady existing or to be founded, 

AgfieuUure in the Belgian Congo. — i^bplae, b. in BulutiH AgfkoU du Cong* 

V(j. IV, No. I, pp. 324, 153 fi^., 3 plat«s. Brusssel*, March 1913. 

This BuUetia consists entirely of the report presented to the Colo- 
I Minister on agriculture in the Belgian Congo and gives a precise ac- 
ut of the agricultural conditions of the colony. 
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The writer conaklcrs in detail the impcnrtant ^nestwm of the colonic 
tion of the equatorial part of the Congo ; he enumerates the disadvantags 
under which sericulture labours and suggests the following reforms : 

1) Easier conditions lor the purchase and chmoe of agricultiiE 
land, ps^cularly for plantations of less than 750 acres. 

2) Ten years' exemption from taxes for agricultural buildii^. 

3) Suppression of import duties on materials required on plantatioi 
and of labour taxes. 

4) Abolition of export duties on agricultural products cheap 
rates of transport. 

5) A speedy organization of agricultural credit. 

4 - On the Hyglenie Organisation of Workers in the Tropics. — ge&sard, p ^ 

80 pp. Singapore, 1913. 

The writer lays special stress on the diseases most prevalent in tl 
tropics, indicating means of avoiding mid combating them. As an append 
the work contains plans of hygienic dwellings for natives. 

5 - Agrlcaltaral Instruetion for Soldiers. Hamnb, R.in MiUeiiungmder Deutsci 

LandmrischaftS’Geselkchaft^ Year XXVIII, Part 47, pp, 636-642, Berlin, Now 

ber 22, 1913, 

The writer has attempted, by means of questions adressed to 2: 
teachers engaged in the agricultural instruction of soldiers, to arrive at sod 
practical conclusions regarding the general success of the system which h 
been in operation in Germany for five years, and to gage the intere 
aroused iu the students by the method of instruction, the time of instructio 
excursions and inspections, and the use of demonstration material, etc, 

6 - The Agricultural and Veterinary College at Hio de Janeiro, Brazil (1} 

Boletim do Ministerio da Agricultura, Inditstria e Commercio, Year 2, No. 

pp. 107-123, Rio de Janeiro, 1Q13. 

On July 10, 1913, the Agricultural and Veterinary College at Rio ] 
neifo was opened, its foundation having been determined by the Deer 
of October 20, 1910 ^dealing with the organisation of agricultural instructic 
in Brazil. In its first term, the College was attended by 52 agricultural st 
dents, 8 veterinary students and 5 unattached students. An experime 
and demonstration farm of about 470 acres is under the management of tl 
College. 

7 « Agricultural Demonstration Train at Rosario de Santa FO (Argentina). 

Boiaim do MiMstiHo da A^ricultutaf Industfia e CcmmerctOf Year 2, No. 2,pp. ]• 

107 4 - 4 figs. de Janeiro, 1913. 

The writer d^cribes the arrangement of the new agricultural demonstr 
tion train at Rosario, which has been running since the beginning of 19 
in the provinces of Santa Fe and Cordoba in the Argentine, and which co 
sists of two railway cars, of which one is the lecture room (to accomodate - 
people) and the other is devoted to the scientific material for instructii 
on plant diseases. 


(JErf.). 


(z) See No. 638, B, Jane 1913. 
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^ The ** SoelW Kalionite d^Agriealtiire de Ftanee — ’Wbry, Gsorobs in Ia Vit 

apicck r*r 8 i 4 t Yesr «, No, 51, pp, 645-651. Paris, November 22, 1913. 

The writer gives a short summary of the history of the National Agri- 
Itural Society of France from its establishment in 1760 by Berlin, De Tur- 
ly and Beitier de Sauvigny, until the present day. He describes the con- 
ion of agriculture in France at the time of the foundation of this sodety, 
e circumstances of its establishment, the experiences of the society dur- 
y the great social changes which have taken place in France, the activity 
the Society in the publication of works dealing with scientific agriculture, 
d in the promotion of agricultural instruction and research. In conclusion 
ist is given of the eminent scientific and practical men whose names are 
)St closely associated with the history and success of the Society. 

Agrlcuituial Shows. 

BrafAl 

14 . April (opening 21st). Minas Geraes, — AgricuUuraUnd live-stock show. 

France- 

14 . Feb. z6 - March 2. Cannes. — Flower show, organized by the “ Sod6t6 d 'Horticulture et 
d’Agticulture de Cannes Sec. ; rue Chateaudun rg, Cannes. 

Hungary. 

,4.May-)iiae. Budapest. — International wine and vine-growing show, organized by the 
Chamber of Commerce. 

Russia. 

,4. April. St. Petersburg. — International horticultural show. 

Spain. 

; 5 . Barcelona. — International exhibition of electric industries and applied electricity. 
United Kingdom. 

14 . March 18-19. Belfast, Balmoral. — Show and sale of Aberdeen Angus bulls, cows and 
calves, organized by the Boyal Ulster Agricultural Society. 

Uruguay. 

the initiative of the WGnistry of Industry, the “ Asociaddn Rural del Un^ay ” (Monte' 
video) wiU organize two exhibition-fairs yearly, on the second Sunday in Mardi and 
on Aug. 25 respectively. The first will include particularly live stock, crops, market, 
garden produce, flowers, poultry and connected industries and padunes ; the 'second 
forestry, fruit-growing, poultry, bees and connected industries and machines. 

- Agrieultural Congresses. 

Belgium. 

4. April. Ghent. — Congress on the bettering of rural conditions, organized by the “ Coni' 
nrission nationale pouf rembellissement de la vie nirale General sec. ; M. Vers« 
traeten, 15 place van Artevelde, Ghent. 

France. 

4 . Feb. 17-19, Paris. — Annual congress of the ** Socide nationale d’encouragement k I'agri- 
culture ”, held during the General Agricultural Show in Paris, 

Hungary. 

4 . May-June. Budapest. — National wine and vine-growing congress, held on the occasion 

of the International Wine-cellar Exhibition. 

United Kingdom- 

5. May 22-29. 1 /mdon. ~ Fourth InteAiational Botanical Congress, General sec. of (rgan- 

ization conunittee ; Dr. A. B. Renrlle, British Museum (Natural History), Cromwell 
Rfl., Ivondon S W, 
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son, PHYSICS, CHHiaSTRY AND MlCROBlOWKyY 


CROPS AND CULTIVATION. 


IX - The Seieetioa of l^od for Plantatioii in the Tiopies. — woLimi^K 

Jahfbuch Aer Deutschen Landwirtschi^ts-Gesellschaft. Vol. 28, Part i, pp, 24^262. Berli 

May I, 19x3. 

The writer has often had occasion to observe that the lack of succe 
of plantations has been due to errors in the selection of the land. 

When a fanner intends utilizing virgin soil for a plantation he shou] 
in the first place examine with attention thev^etation on it and thefom 
that it assumes ; as the vegetative conditions of a district depend chief 
upon the climate, it may be said that the susceptibility to cultivation 1 
a soil is determined in the first place by climatic conditions, and of these tl 
prevailing factors are temperature and rainfall. 

Within the limits set by climate, the soil with its various properties b 
comes the decisive factor. In the first place there are the ecological facto 
in general and then the geological ones. 

From the point of view of the latter the origin of the soil has to be i 
vestigated, that is from what rocks and by what process of decompositii 
it has been formed ; thus there are red soils, yellow soils and laterites wide 
spread in the tropics. Further the distinction between sedentary a: 
transported soils must be noted. The study of the subsoil is also very ii 
portant, especially from the point of view of moisture conditions. 

For the mechanical analysis of tropical soils, the writer proposes the f 
lowing form : 

Tropies : 

Sample of Soil No. from 

l. A depth of i metre (jft. 3 iu) in four sections of about to inches each, if 
soil is deep and uniform : each sample should weigh about 12 lbs. 

If the soil is not homogeneous, or is is layers, or is superficial, the samples are 
be taken from the various strata or fonnatious in quantifies of g to 13 lbs. as limits^. 

n. Bocks in course of weathering (about 4U lbs.) ) . . 

m. Unweathered rock { „ „ ) i Vr&enx. 

The samples must be most carefully dried, catalogued and packed, and accompan 
by the foUowug* data : 

1. Flaatatiou'and sitnaticm. 

2. Name of field. 

3. Name of owner. 

4. Ge<rfo9ciU formation. 

5. Dip. 

6 . If Uie soU is under pasture, cultivation, steppe, plantation, etc., or virgin foi 

7. DQ>fh of arable soil. 

8. Depth of loosened soil. 

g. At what depth nibble is met with. 

10. At depth the rock is found. 

11. Description of the seetion at every 4 inches in depth up to i metn> (3ft. s 

X2. If water is fneent in the subsoil and at what depth. 
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X3, Chief crop (coffee, cacao, cotton, tobacco, etc.). 

14. yield of the more important crops in normal years. 

15. If manuring is practised, and if so, how often, and at what rate per acre with 
the various classes of manure. 

16. Price or roit of the land. 

For the mechanical analyses of the soil the writer finds Benningsen's 
;hod useful. It is to be noted that in the tropics humus has not the 
wrtance that it has in temperate regions, though very important for cer- 
1 crops, such as cacao, vanilla, coffee and pepper. The mechanical 
lysis is also important for irrigation work in the tropics. 

In chemical analysis the first step is the investigation of lime content, 
,ch is to be done on the spot, using hydrochloric and not acetic aid. Arid 
s in the tropics are very rich in lime, while moist ones contain very 
ie of this element. Now certain crops require lime : such are coffee, 
arcane, and amoi^ h^minoseae especially earthnuts ; other crops 
more or less indifferent : thus maize and sorghum thrive in washed-out 
s containmg a minimum of lime. 

In general, the writer believes that a tropical soil may be considered 
d and suitable for a plantation from the point of view of its capital 
fertilizing substances, when it contains : 

Soluble in cold hydrochloric add : 

Ihne -j- nMiguesia . 0,2 to 0.5 per cent. 

potash o.x » » 

lAosphorus pentoxide o.i » » 

nitrc^n o.i 0 » 

The following form is proposed for the chemical analysis of tropical 
■s (see next page) : 

The determination of the absorbent power of the soil is important, 
acially in connexion with the prevalence in the tropics of red and yellow 
s possessing a marked power of absorbing ammoniacal nitrogen and with 
abundance of nitrogen in the rainfall of the tropics f thus a yearly 
ifull of 120 inches brings down about 72 lbs of nitrogen to the acre. 

As for bacteriological properties the writer has observed the development 
^rCguminosae without nodules ; nevertheless the practice of inoculation 
ipreading their cultivation may turn out favourable, especially for soy 
ns and earthnuts. 

Turning to special crops, it may be said that cacao requires deep, warm 
1 soft soils, rich in nutritive substances, especially potash, and not marshy 
lee requires in the first place a soft soil, moderately moist and rich in 
at food, so that it does not thrive on poor sandy soils or on lateritic ones. 
Imegs are very exacting as to soil, which must be of the best, and di* 
te, which must have a unifonn temperature from 69 to 90° F. and much 
ifall. Vanilla demands humous soils, moist composts rich in plant food. 
^ hemp is suitable for those districts where the conditions of moistiire 
not of the best, being satisfied with 12 to 20 inches of yearly rainfall. Cot- 
grows on all kinds of soils excepting peaty or purdy sandy ones ; 
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Dc^gutfoa 




De|)th 

0-45 OB. 

(10 indm) 

35-50 cm. 
{lo-to In.) 

(to-jo la.) 

rs-mo ctt. 
(3040 ia.} 

Centeot ia 

per ccnL 

pec Mat 

pef ceat 

per csenL 

Pise toil (usdcz 1 nuik) 





Uoistttre 

Xfist on ignition 

I^itrogen 

Absorbent power for aminonia 

Substances solutile in cold hy- 
drochloric add (450 gms. of 
fine soil for 48 hours wi Lh hy- 
drodiloric acid ofS, CJ. r.i 5 ) 

iron and alumina . . . 

of wluch iron 

t alumina . . . 

silica I 

lime 

magnesia 

phosphorus pentoxlde. , 

potash 

Substances soluble in boiling 
hydrochloric add (50 gms. 
fine soil on water bath with 
50 c. c. of hydrodiloric add 

S. G. 1.15) 

potash 





Class of soil (1 to vni) accor- 
ding to the cfmtent in fer- 
tilizing matta: . , . . • 

Remaths (nature cf the 3 oil» 
suitable crops, etc.) . . . 



nererthdess, account has to be taken of the subsoil and of the dimate, 
vaiieties must be sdected which can'avail themsdves of two or t 
months’ rain. Jute wants moist alluvial soils. Rubber has no sp 
requirements, save for the fineness of texture, which maintains 
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»isttire which seems 'to favour greatly the fonnation of latex. Tan 
^ prefer the dry soils of arid r^ons. Earihnuis like deep and soft soils, 
ver too moist, with sufficient lime and enov^ water for growth during the 
5t few months. Palm behave differently according to their species : thus 
'^uis thrive on all soils except those containing stiff clay eith^ on the 
rface or in the subsoil ; the best are sandy coral soils and basaltic soils, 
en if rocky, provided they have not undergone weathering to day; date 
tins must have abundant irrigation; oil palm grow on all soils, but prefer 
ht sandy ones ; sago palms prefer marshy lands. Tuber and rhizome crops, 
my species of which form the staple of the natives’ food, thrive best on 
)se soft, deep, humous soils free from stones. Bananas do not like 
yey soils, otherwise they grow everywhere, benefiting by organic ma- 
ring. Maize and sorghum have no spedal requirements, while tobacco 
^ers soft, warm, deep, humous soils rich in plant food and with suffi- 
nt potash. 

As for the use of manures, the idea that tropical soils are inexhaustible 
low exploded ; on the contrary it may be said that they get exhausted 
iily (i). In such cases they are manured or left fallow, or they are aban- 
ned for new lands. Which of these methods is to be preferred depends upon 
i economic conditions, especially the cost of manuring. It is to be con- 
ered that manuring has the effect of not only increasing the crops but 
0 ensuring them ; and if sometimes, as for instances with tobacco (Ha- 
na), it may injure the quality of the crop, it may be said that in general 
keeps the plants healthier. But perhaps the most important effect of 
inuring is that of prolonging the duration of plantations; thus, for 
itance, whilst cocount palms live usually about 70 years, the use of 
mure prolongs their productive existence to 80 and 100 years ; for coffee, 
0, a suitable and early manuring may prolong the life of the plantation 
5 or 10 years. 

It is to be expected that systematic experimentation, such as the 
rman Colonial Office and the Colonial Section of the German Agricultural 
dety have already undertaken in the German Colonies, will give the same 
ults as it has given in Germany (2). Greater care is, however, necessary 
the choice of the manures ; thus in the moist tropical regions and espe- 
lly on ferruginous soils, a deficiency of phosphoric add is hardly to be 
red; potash salts mostly give good results in the regions of abundant rains, 
ilst potash abounds in the arid belts ; in general nitrogenous manures 
! not to be recommended in the tropics as they are in the temperate 
les ; lastly when liming is required it must be done under the form of 
irl or ground limestone, quicklime being rather too energetic in tropical 
Is. In a general way it may be said that the colonial farmer must pre- 


(i) See No. 1278, B. Sept. 1913, {Ed). 

{2) See No. 480, B. May 1913, and Busse, W. (Director of the Imperial German Co- 
Bureau). The Organization of Ezpmmental Work in the German Coionii^. — 
Win of thi ImperitU Insiitutef Vol. XI, No. 3, pp. 462-468. 1 ,ondon, July-September 1913 

* {m 
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fer the less easily soluble manures to the more s6luble ones, especially, 
those r^ons having a high rainfall which easily leaches the soil : thus st 
phate of ammonia and Peruvian guano are to be preferred to nitrate 
soda ; and bone meal to superphosphate, the soluble phosphoric acid 
which rapidly retrogrades in red and yellow soils. 

13 - nie Soil Solution and the BUneTal Constituents of the Soil. — hall, a. 

BREtfCBLEY, W. E., and Undehwood, L> M, (Rothamsted Experiment Station) 
PMhsophicai Trunsactions of the Royal Soci^y of EngUmif Series B, Vol. 2 
pp. 179-200. London, October 21, 1913. 

The foUowii^ investigations were undertaken to examine: l) the efii 
of fertilizers on the concentration of the soil solution ; 2) the effect of so 
tions of different concentrations on the growth of the plant ; 3) the effi 
of distributing the food solution over solid particles (such as sand, s 
clay) on its availability to plants growing in such media. 

The first question was attacked by treating soil from certain pi 
of known history with tap water and using the liquid thus obtained 
water cultures. The moist soil as it came from the field was mixed w 
tap water in the proportion of 20 kg. of dry soil to 25 litres of water. Af 
thorough mixiug, the soil was allowed to settle, and the supernatant Hqi 
was siphoned off, filtered, and run into 600 c. c. bottles, into which seedlr 
were set. The contents of the bottles were renewed at fortnightly intervi 
Each unit of comparison consisted of 10 plants, and to further miniir 
disturbing factors, the experiments were carried out in early spi 
when the most satisfactory growth is obtained. 

The soils were drawn from both the permanent wheat and the perman 
barley fields, and plots were selected having received the following tn 
ment : 


1) . Unmanured, or U, 

2) . Received nitrogen only annually, or N. 

3) . » nitrogen and phosphoric acid annually, qr N. P. 

4}. » nitrogen and potash annually, or N. P. ■ K 

5) . » ' complete artificial fertiliser annually, or N. K. P, 

6) . Si dung annually, or D. 

As the problem under investigation was not concerned with the nj 
trogen supply, this factor was eliminated by adding sodium nitrate to a! 
solutions at the rate of 0,25 gm. per litre. Both wheat and barley (puii 
lines) were grown in each solution for a period of 8 weeks, after which tb 
plants were removed, dried and weighed. 

The mean results are set out in Table 1. 

The growth in the solutions from the various soils shows difference 
which are parallel to those obtained in the crops on the same plots. Furtha 
the growth in the solutions is such as would be anticipated from the com|Xi 
sition of the solutions, large quantities of which were evaporated aa 
analysed with the results set out in Table H (p. 48), where the analys 
of &e soils used and the amounts of the fertilising elements applied intb 
manure are also given. 
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Table I. — Mean dry weight of plant in gws. 


sou 

Wheat 

Batley 

Shoot 


Total 

Shoot 

Root 

Total 

at field, Plot V 

0.170 

0-135 

0.305 

0,212 

0.105 

0.317 

» » N 

0-157 

0.U7 

0.284 

0.171 

O.IOI 

0.272 

« » N. P. , . . 

0.598 

0.260 

0.858 

0.660 

0.175 

0.835 

, » N.K.P. . 

0923 

0.448 

1*371 

1.302 

0.442 

1.744 

.! » D 

r-n? 

0.425 

1.56® 

1.249 

0.377 

1.626 

ey field, Plot U 

0.240 

0.169 

0.409 ' 

0,264 

0.138 

0.402 

B N.P 

0,476 

0.199 

0.675 

0 . 6 X 1 

0.137 

0.747 

» N.K 

0.208 

0.201 

0.409 

0.275 

0.II9 

0.394 

» iV.Jf.P. . . . 

1.203 

0.627 

1.830 

1.600 

0.477 

2.077 

)> D 

1*195 

0.511 

1.706 

1.364 

0.486 

1.850 


It will be seen that the composition of the soil solution reflects the 
nurial history of the plots, and corresponds to that of the soil as judged 
either the " total or the “ available ” plant food it contains. 

The following year (1912) the experiments were resumed, and, as the 
ilts given by the wheat and barley soils had been so similar, they are 
this occasion confined to solutions made from the barley soils only, 
order to examine further the conclusion that no other factor entered 
) the effects produced by the soil solutions than the amount of plant food 
y contained, comparisons were made between : i) a‘ culture solution 
de up in the laboratory to the same concentration in essential nutrients 
;he solutions from the completely manured soils (4.7 parts per million 
O5 and 26.7 parts per million KjO) ; 2) the soil stflutions ; 3) the soil 
itions from the partially manured plots, with their essential deficiencies 
aired by the addition of phosphoric acid or potash or both ; 4) a further 
ificial solution was made up to a much higher concentration, to one in 
imon use in the laboratory; lastly, 5), the salts in this artificial solu- 
^ (303*5 parts per million Pj O5 and 312.4 parts per million K,0) were 
led to the soil solutions. As before, in all cases sodium nitrate was 
led at the rate of 0.25 gm. per litre or 41 parts of nitrogen per million, 
rley plants were grown for 7 weeks with the results set out in Table III. 

From these results, the following conclusions may be drawn. The 
ificial culture solution of low dbncentration yielded plants whose wfiight 
763) was distinctly lower, but of the same order as these grown in the soil 
Qtions from the completely manured plots (0.963 and 1.465). The artifi- 
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Tabi^e II. 


== 

— 


Fbosphotic Add 1 

Fotasb 






lo soli 

Maoure 

■ 

Id idl 

Mang^ 


Field aodPJot 

Bolntioii 

Total 

atrlc 

add 

soluble 

amwd 

1 


atiic 

add 

sdafaie 

aanvti 

wpplj 




porta 

per 

mUlloD 

[Ki cent 

per oeat 

lbs. 

per acre 

parto 

pet 

mUBaa 

per cent 

per omt 

lb. 
per te 

Wheat, 

Plot a. 

0.656 

0.114 

0.0078 

0 

364 

0.220 

0.0032 


B 

» 

N 

O.8S1 

0.123 

0.0074 

0 

3-55 

0.240 

0.0032 


B 

B 

N.P 

3-839 

0.197 

0.0405 

60 

3.88 

0.197 

0.0032 


» 

1) 

N . K . P . . - - 

3938 

0.195 

0.0547 

60 

26.22 

0,262 

0.0232 

K 

. 

• 

D . ... 

4.838 

0.215 

0.0560 

46 

29.85 

0.285 

0.0384 

• ' 

Barley, 

Plot 

0-525 

0.099 

0.0055 

0 

3 40 

0.183 

0.0036 


* 

» 

N.P .... 

3.900 

0.173 

0.0425 

60 

3-88 

0.248 

0.0023 



» 

N , K . . ■ . 

0.808 

0.102 

0.008 1 

0 

30-33 

0,257 

0.0407 

100 

» 

B 

N . K . P , . ■ 

4.025 

0.182 

0.0500 

60 

24.03 

0.326 

0.0298 

log 

t 

B 

D . . . 

4.463 

0.176 

0.0447 46 

26.45 

0.167 

0.0321 

60 


dal culture solution of high concentration yielded heavier plants (0.943) , a] 
proaching those obtained from the completely manured soils, thot^h sti 
below the TwaYimnm The soil solutions from the unmanured plot and tl 
imperfectly manured plot (N. P.) yielded plants of a much lower order 1 
ms^tude (0.216 and 0.486) . The addition of the missing nutrients to tl 
solutions from the imperfectly manured soils produced growth approacliii 
the maximum (1.214 and I.154) ; when the nutrients were added 1 
set up the higher concentration, the growth produced was equdtoth 
obtained from the artificial culture solution of the same concentration (0.9; 
and 0.925 against 0.943) though still below the maximum. 

These results^ confirm the condusion drawn from the previous set 
experiments: that the growth of plants in the soil solutions is in the ma 
determined by the amount of plant food the latter contain. One other poi 
was suggested by the results: that the soil solutions, particularly those fw 
the dui^ed plot, were better media for growth than the artificial cultt 
solutions of equivalent concentration, possibly owing the the presence 
soluble nitrogen compounds espedally valuable to the plant in the earl 
stages of growth. On the other hand, it is unsafe to lay much stress on so 
differences in weight as are exhibited in the growth of the plant in the sol 
tk>ns regarded as complete (0.943, T.214, 0.974. 1.154, 0.925, 0.963, 1.3 
1465, 1.286). 
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Table in. 



Dry wd^t in gnns. 

Nature of solutkm 

Shoot 

Root 

Total 

fidal cttltare solution, low concentration 

0 . 5 U 

0.249 

0.763 

» » » Wgli » 

0,652 

0.291 

0.943 

solution, Plot U 

o.ii6 

0.100 

0.214 

)! )» -f" salts, low concentration . . . 

0.865 

0-349 

1. 3 14 

» * ; » S high > ... 

0.677 

0.397 

0.974 

!> plot N.p 

0.353 

0.133 

0.486 

» > -4* added salts, low concentration . 

0.795 

0.359 

1.154 

» 1 Of high » 

0.619 

0.306 

0.935 

moi N.K.P 

0.685 

0.378 

0.963 

!> ’) ' ij 4- added salts high concetration 

0.926 

0.423 

1-349 

> h Plot D 

1.069 

0.396 

1.465 

• » "f* added salts high concentration 

0.814 

0.472 

1.286 


These conclusions were checked by two further sets of experiments, 
ere first bailey and then peas were grown in the artificial culture 
ation of low concentration ; in soil solutions with their phosphoric 
d and potash made up to standard by the addition of inineral 
ts; in soil solutions made up above standard strength; and lastly 
?t was included from which the sodium nitrate was left out. The results 
these series were in complete accord with those of the preceding series, 
e addition of nitrogen alone to the soil solutions produced no increase 
:he jdant, indicating that the soils themselves had yielded more than 
>ugh nitrate for the needs of the plant, the growth of which had been 
ited by the amount of phosphoric acid and potash present in the solution, 
e evidence for the presence in the soil solutions, even in those from the 
iged plots, of other substances favourable to growth was sl^ht. 

Andyses of drainage waters from the wheat plots during the progress of 
se experiments showed that, though always more dilute, the drainage 
ters followed the same sequence as the soil solutions with regar^ to 
ir content of phosphoric acid and potash. 












50 


SOIL PHYSICS, CHESHSIRY AND M1CR0BI01X)GY 


The results of these experiments also bear on the question of plant toxms 
left SnTMne crop and having a depressing efiect on ™tog ^ 
of the same kind The wheat and barley m Table I yielded itoost ep,cay 
tk^Height of plant in the solutions from the whe^ serfs and m tie 
sSs from the Ley soils, the latter yielding shghtiy heavier p^anb 
with both cereals. Again, wheat and bmley grown in the ^e soluta^ 
yield weights agreeing within the range of error of such expenr^nts^ These 
facts alone would indicate the absence m the soil of any soluble toan 
injurious to either plant ; but the investigation was pushed a step furthe, 
by comparing the growth in an artificial culture solution, m a set of soil 
solutions boiled before use, and in another set where the solrfions wert 
evaporated, the residues ignited, and then dissolved afresh The kill, 
was without effect and igniting the residues generaUy had a deprej 
sing effect on growth. The results were confirmed by similar experiments 
with lupins, sunflowers and buckwheat and with the peas mentioned above: 
the growth of the other plants conesponded with that of the wheat 


The' relation between the growth of the plant and the concentration of tb 
nutritive solution, as distinct from the total amount of the nutrients supplied 
was also investigated independently of the soil solutions. A standard cul 
ture solution was made up containing o .5 gm. each of potassium di-hydrogei 
phosphate, magnesium and calcium sulphates, and sodium chloride, i.( 
gm. of potassium nitrate, and 0.04 gm. of ferric chloride, equivalent to N 138 
P 2 Og 261 . and KaO 743 parts per million. Barley was grown in bottles contaic 
ing boo c.c. of the above solution, at full stren^h, and diluted to \/io am 
^'20 respectively, the trials being made in duplicate only. Growth proceede 
for 8 weeks with the results set out in Table IV. 

From the very outset the growth in the various solutions proceeded i 
the order of their concentrations, so that the final weights may be take 
to represent the rates of growth throughout and not an ultimate conditio 
brought about by the exhaustion of the food supply, though the raoi 
dilute solutions Were at the finish depleted of the nitrogen they original! 
contained. To obviate the effects of this depletion a second set of exper 
ments was carried out, in which the solutions were renewed weekly, tl 
other conditions remaining as before. Confirmatory results were obtaitiei 
Then a newseries was ananged in which the plants were grown in coarse sail 
contained in vertical glass cylinders through which the nutritive solutic 
slowly percolated. The cylinders contained 800 gms. of coarse sand imx« 
with 4.25 gms. of calcium hydrogen phosphate (the potassium phospha! 
was withdrawn from the nutritive solution), and 100 c.c. of the nutritn 
solution daily was allowedto drip very slowly on the sand, percolate throuj 
it, and escape. Crowth was continued for two months, with the resuli 
set out in Table V. 

The solutions escaping from the sand were regularly tested and found I 
coj^ain nitrate, except in the last weeks of growth with the more dilute s 
lutions. 
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Table IV. 



Diy wd^t in gma. 

Conccntntioa of fdiitkM 

' 

Shoot 

1 Root 

ToUl 
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a-e markedly superior to the water cultures, though as before the rate 
growth varies with the conc^tration of the nutrients in the solution, 
fflfinnatory results were obtained when the experiment was repeated and 
e nutrients (in a concentrated form) were placed inside narrow cylinders 
porous earthenware themselves filled with sand and packed in the sand 
which the plant was growing. In this case the roots never came into con- 
ct with the nutrient solution until it had diffused through the porous cell 
to the mass of sand beyond. 

To extend these experiments to solid media made up of finer particles 
an the silver sand, a l^ijge quantity of a sandy soil was graded into “ coarse 
ad ” as before, “fine sand " {0.2-0.04 mm.) and “silt ” {0.04—0.01 mm.), 
lile pure kaolin was taken to represent a clay material. The same solu- 
m was difinsed through all the materials, Barley, and later lupins, 
:re grown in each medium with the following results (Table VII). 


Table VIL 





Dry weight in gma. 



Nature 

of mediuQi 


Barley 



Lupliis 



I. 

2. 

Mfftn 

I. 

2. 

Mean 

lUr 

1.350 

1.190 

1.270 

0.822 

1.162 

j 0.942 

irse sand .... 

r.456 

1-369 

1.412 

2.486 

2.462 

«-474 

It sand 

0.581 

1 0.624 

0.602 

0.896 

1.367 

1.131 


0.800 

1 0.472 

0.636 

1.416 

I-371 

1.393 

oUq 

1.026 

; 07^9 

i 

0.872 

1.742 

1.925 

1 

1.833 


Through an accident the barley in the water cultures received twice 
; volume of the solution diffused through the solid media, but even 
re the coarse sand preserved its superiority. With the lupins, growth 
each of the solid media proved superior to that in the water culture, so 
at the possibility of retardation of growth due to slowness of difusion may 
dismissed. To explain the superiority of the cultures in sand over the 
ter cultures, and again the superiority of the cultures in coarse sand and 
olin over those in fine sand and silt, the writers were led to suspect, by the 
pearance of the roots, difierences in the aeration of the root as a disturb- 
; factor. Both the coarse sand and the kaoUn remained in an open state, 
ile the fine sand and the silt settled down to a compact mass. To test 
s hypothesis, the effect of continuous aeration was tried on water cul- 
■es, in the case of both barley arid lupins ; an increase of 60 to 80 per qgnt. 
s obtained by the aeration. I^inally, another set of experiments was 
^ed out in which the water was added to the solid media from below, 
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SO as to obviate as much as possible the settlement d the ^t. Settl^ 
still occurred, but the growth was made mpre nearly equal, though the 
suits are not conclusive as to whether aeration is the only factor ccmcerne< 
and whether the fines particles in the kaolin and silt not holding bacl 
some of the nutrients from the plants by " adsorption . : 

The net result of the whole investigation is to restore the earlier theory o(| 
the direct nutrition of the plant by fertilizers. The composition of the soil! 
solution, which determines the growth of the plant, is dependent upon the 
amount and the mode of combination of the phosphoric acid and potash ia 
the soil, both of which are affected by the fertilizer supply, though to what 
ejrtent is not yet determinable. 

13 - The inllttence ot Salts Common in Alkali Soils upon the Growth of the Rle 

Plant- — Miyake, K. (College of Agriculture, Tohoku University, Japan) in Tji 

Journal of Bioloskal Chemistry, Vol. XVI, No. 2, pp. 235-263. Baltimore, Novent 

ber, 1913. 

Rice plants were grown in water cultures of varying concentrations 
of salts of sodium, potassium, magnesium and calcium, separately and ij 
combination, 

The growth of the plants under the different conditions was noted and 
the following results obtained ; 

A. — Single salts of the above metals. 

1) The salts act as stimulating or toxic agents according to the con- 
centration. 

2) The toxic concentrations of magnesium sulphate and chloride, cal- 
cium chloride and sodium chloride and carbonate are greater than ^ 
while those of sodium sulphate and bicarbonate are greater than — . 

3) The concentrations of greatest stimulation were for magnesium sul- 
phate for magnesium chloride and calcium chloride to ^ for sodium 
chloride — to — , for sodium carbonate and bicarbonate to — 

JO loor 100 500 • 

K — Two salts in combination. 

4) Different cations are mutually antagonistic ; the same effect occuu 
between different anions, but in a less degree. Thus the limit of concen- 
tration producing toxic effects is higher in mixtures of salts. 

5) The curve for concentration and antagonism between sodium and 
potassium salts shows two maxima. 

6) The antagonism l>etween potassium and magnesium or calciufl 
is almost complete, so that at certain proportions the toxic effect completely 
disappears. 

7) The antagonistic action of calcium cannot be replaced by bariuu 
or strontium. 

These results have considerable bearing on soil fertility, especiallj 
in alkaline soils. 
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- Gttlttire Expeiiments on 8iek Soils. — PERiruKm, th. t. in isviestia Moskws- 
Sdsfiokhosiaistvennaio Insiituta, Year XIX, Part. 4, pp, 1-137 (138-141), figs. 35. 
Moscow, 1913 (I). 

The writer mentions the opinions of those American workers who hold 
it soil sickness is due to the presence in the soil of substances injurious 
plants, which are produced by excretion from the plants themselves or, 
has lately been believed, by independent formation in the soil. He then 
alls Istsherekov's experiments, according to which a repeated lixivia- 
n of a sick soil seems to have had a favourable effect on plant develop- 
:nt, this effect being attributed to the removal of the injurious substances. 

Lastly, according to experiments carried out by the writer, who made 
:ee successive cultures of oats in distilled water, this injurious action was 
t observed (2). 

It was different in a series of sand-culture experiments. In glass. 
;sels filled with pure quartz sand and treated with Hellriegels nutritive 
ution, several kinds of plants were grown in succession (up to three 
lowmg one another) for a six weeks’ period. In almost all the exper- 
ents the plants of the second sowing seemed to be sickly ; the weight of 
plants when they were gathered, refened to the first crop taken as 
3, is given in the accompanying table. 

The unfavourable effect on the second crop in the majority of cases is 
ident. On adding to the pots 15 grams of pure powdered charcoal after 
; first crop, the unfavourable effects cease and the plants of the second 
Itivation develop as well as those of the first. The results may be sitm- 
irized as follows : 

1. — Through repeated cultures in the same pots the plants assume 
normal characters owing to which the yield of the second sowing is con- 
erably diminished. 

2. — The root residues of the first crop, on decomposing, cause in some 
y the diminution of the yield of the second crop. 

3. — The abnormal development of the second culture cannot be at- 
iuted wholly to the alkalinity of Hellriegel's solution after the first 
ture. 

4. — The abnormal development of the second culture is observed both 
en the same plant is cultivated in immediate succession or after alter- 
ing with plants of other botanical groups. 

5. — The addition of charcoal prevents the unfavourable effects on 
i second culture. 

In another series of experiments, cultures were made in glass vessels 
“d with earth from various localities in Russia. Oats and wheat were 


(1) Our article is substantially a tianslation of the author's summary in German. (£<!.). 

(2) Some recent experiments, of a preliminary character, seem to confirm in the case 
in water-cultures the excretion from the roots of substances poisonous for the 

■ plant, both in distilled water and in river water. (Molliard, M. Sur la s6cr^<»i^r 
acines de snbstances toxiques pour la plante. — BuUettin de la SocUti Botanique de 
Year [,X, Part 5, pp. h*-446. 1913) • (Ed.), 
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Oats 

lOO 

84.T 

— 

5*-5 

— 

130.0 

— 

107,9 

138.4 

91*4 


- 

liaise 

100 


<8.5 

— 

- 

— 

— 

— 

— - 

— 

94-3 

81 

Millet 

100 


— 

%i.l 

— 


— 

— ( 

— 

— 

391 

3<i 

Flax. ....... 

100 


3S4 

— 

44.1 

- 

31.6 

— 

51.8 

»93 

— 

51 

Buckwheat. . . . 

100 

98.1 

- 

— 

- 

81.S 

— 

125.6 

— 


82.8 

8? 

Camelina .... 

100 

— 

- 

— 

449 

— 

n.8 

— 


— 

— ^ 


Hemp 

100 

— 

— 

— 

- ' 


— 

KS.T 

— 

— ■ 

— 

toi 

Beets 

100 


86.9 

— 

- 

^ - 

- 

B 


— 

— 

9( 

Peas 

100 

— 


79.2 

- 

99.0 

87.8 

B 


8t.4 

— 


Poppy, . 

100 

— 

— 

“ 

— 

— 


H 

1 





sown and gathered after six weeks; the ^tind was then turned over andtl 
superficial part was sifted, after which it was again sown. This second soi 
ing developed badly, yielding a lighter crop. The application of compk 
manuring made practically no change in these abnormal results. Sui 
jnarizing : 

1. — In making two successive cultures in the same pot it was observi 
that the second yielded a markedly inferior crop and showed abnormal d 
velopment. 

2. — The application of complete manuring had an insignificant acti( 
on this abnorroiity. 

3. — The abnormal development of the second culture is evidently to! 
attributed to injurious substances which have been formed during the £i 
culture, as the dkalmity observed in the soil cannot be the only cause, 

In a last series of experiments the writer cultivated three plants 
oats or buckwheat suspended on nets in ^ss vessels of the capacity 
2 litres. The vessels were filled with a solution or watery extract of soil 0 
tained by lixiviativg 3 kg, (6,6 lbs.) of dry earth with 3 litres of water; in ® 
set of pots the solution was boiled, in another it was filtered through clu 
coal, and in a third it was used as it was ; to every pot Hellriegel’s nuxtn 
was added. Th.e solution of most of the soils showed toxic properties C3ii 
ing abnormal development and a sickly appearance. The plants develop 
quite normally in the pots containing the solutions filtered through charcoa 
tbfyb^ved variously m those containing the boiled solution, developii 
sonutimes normally, at other times abnonhaEy. In the solutions of a* 
which had not been previously sown to cereals, the development was nor®* 
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Summarmng: 

1. The solutions sick soils contain substances injurious to plants 
3ich may be diminated by filtering through charcoal. 

2 , — Boiling only eliminates these injurious substances from some soils. 

3. — The solutions of soils not previously sown to cereals do not con- 
in injurious substances. 

4, — It does not appear that the soil solutions exert a noxious 
tion for only one plant, but on vegetative development in general ; it 
no question of specific or toxic action upon certain species or genera. 

> Enriebment of Farmyard Manure by Cake Feeding. - hall, a. d. in The 
Jottmiu of the Board of A ificuUure, Vol. XX, No. S, pp, 665-672. I^ondon, Nov. 1913. 
Whilst a Hertfordshire land similar to that on which the Rothamsted 
periments are conducted yielded formerly a crop of about 20 bushels 
wheat per acre under the old four-course rotation, the introduction of 
iw sources of fertility during the last seventy years has raised the produc- 
)nto something over 30 bushels per acre. This extra fertility is usually 
itained-by the English farmer from two sources : 1) artificial manures, 
;e guano and nitrate of soda ; or 2) imported feeding stufis, like linseed, 
jtton cake and maize. 

Which source is the cheaper is not a que^stion capable of any general 
5wer, but the English farmer has usually preferr^ the feeding stuffs, 
rtly because he has imagined that he got a double benefit out of the cake, 
first as food, then as manure, and partly becaase he has known more 
out farmyard manure than about artificial fertilizers. 

In an exact consideration of the question, it is, however, necessary 
disting;uish the two-fold actions 1) of the feeding stuffs as food and as 
mure, 2) of farmyard manure as fertiliser and as an ameliorator of the soil 
:ause of the humus it contributes. 

It is now generally accepted that at the most one-half of the nitrogen 
atained in a feeding stuff reaches the land j^ain m the dung. The point 
[uiring most investigation is the amount and nature of the fertility added 
cake feeding after allowing for the loss of about 50 per cent, of the ni- 
igen in the food. With this object in view, experiments were instituted 
Rothamsted in 1904 on the relative crop-producing powers of equal 
ights of dung made with and without cake, in the year of their applica- 
n and in the three subsequent years. 

In a firid containing eight series, two seria of five plots each were ar- 
iged as follows : 



I 

2 

s 

i 

5 



No 

1904 

1905 

r9o6 

1907 

Ordinary 


manure 

1908 

1909 

1910 

1911 

1 dung 


1 1904 

No 

' 1905 

1906 

1907 I 

[ Cake*fed 


1908 

manure 

1909 

1910 

tgiz ' 

1 
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la each scries there fe a check plot wHch remains immanured; th, 
manure was applied each year to one plot only, the apptotion of a,, 
mire being renewed at the end of four years and so on. To obtam the d^ 
for com^n, two sets of bullocks were set apart eacj yeM. one gettsj 
roots and hay only, the other the same 4 to 8 lbs o' ^ “ “the 
concentrated food. The dung made was carted straight out to the lan^ 
or was made up into a heap for a month or so, and then well mix^d; 
equal weights were put on the plots at the rate of i6 tons to the ^e. 

The chemical analyses of the two kinds of dung have given the Mowing 
average composition i 


Uafittre 

Dry 

Matter 

Nltrogeii 

Total 

As 

anunooia 

As amides, 
etc., 
soinbte 

Utsoltibk 

Prom roota and hay only , . . 

Prom roots and hay with sake. 

2.64 

2.66 

0.530 

0.701 

0.043 

0.147 

0.069 

0.1 iS 

0.41s 

0435 


It will be seen that as regards the insoluble compounds of nitrogen tin 
two kinds of dung are ranch alike, but the cake-fed dung contans on tli( 
average more than double the amount of ammonia and amides. 

The rotation adopted was alternating roots and corn: swedes, barley, 
mangolds, wheat. The results of nine years’ experiments compared will 
the yield of the unmanured plot taken as loo were the following : 



Yidd : total produce {tuunanuted plot * 

W too) 

Manure 

Year 

of appUcatkn 

Second year 

Third year 

Fourth year 


Mean of 9 

Mean of S 

Mean of 7 

Mean oi li 

Pung from roots and hay only 

134 

133 

H4 

106 

Dung from roots and hay 
with ddre 

165 

132 

i 

1*3 . 

108 


The principal conclusion which may be drawn from these experimenl® 
is ttiat the extra value conferred upon dung by cake feeding is not of an 
pouring nature ; the first crop gets most of the benefit, giving twice tltf 
increase of that getting common dung ; in the second crop the ordinaiy 
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mg has given an increase of one-quarter, the cake-fed dung of one-third, 
bile in the third and fourth years there is no difference. 

It is evident that compensation for cake feeding should not be carried 
ick for more than two yea .s prior to the end of a tenancy. 

These results suggest that on light arable land, where dung is of great 
portance and where (in Ei^land ot present) bullock feeding is unprofit- 
le, the farmer will do better to feed his bullocks without cake, except such 
is required to finish them off in the last month or so. In this way he 
ly save £io on the cake per acre of root land, while the nitrogen can be 
ide up for 20 to 30 s by a dressing of sulphate of ammonia or other nitro- 
nous fertilizers ; this method has the additional advantage that the ex- 
L nitrogen can be applied to whatever crop will best repay its use, 
rt;ead of being, necessarily applied in the dung to the roots. 

The writer concludes that other experiments are desirable, experiments 
it involve, as those of the future are all likely to do, systematic account 
eping as w^ell as a record of yields, because there is a practical issue at 
ike which would affect the practice of many of the be t farmers in the 
iintry, many of whom, the writer believes, are persisting in a method of 
taining fertility that once was good, but has now become unprofitable 
cuneut prices for feeding stuffs and store cattle. 

On the Decrease of Available Phosphoric Acid in Mixed Fertilizers eontain- 
log Aeid Phosphate and Calcium Cyanamide. — bkaceeit, r. n. (Chemical 
[Itpartmciit, Clemson Agricultural College, South Carolina) in The Joutnal of Iniutitial 
tnd EnHnemtii Chmisfry, Vd 5 » No. ii, pp. 933-9^5. Easton, Pa., Novtmber 1913. 

Complaints have been made by manufacturers on the disadvantages 
sing calcium cyanamide in the preparation of mixed fertilizers, espe- 
y in regard to the danger of dimimsMnglhe amount of assimilable phos- 
ric acid. 

Laboratory experiments have shown that when cyanamide is mixed 
i superphosphate in the proportion of one part of the former to 6.25, 

, and even q.8 parts of the latter,a gradual increase of insoluble phosphoric 
and consequently a decrease of the assimilable acid takes place ; and 
both in the mixture of superphosphate and cyanamide as well 
u the presence of organic nitrogenous manures and of salts pf potash. 
Experiments made on a laige scale by three manufacturers have also 
lonstrated that a decrease of assimilable phosphoric acid takes place when 
aatuide and superphosphate are used in the preparation of mixed fer- 
ers at the rate of one part of the former to 6.25 or 8.33 of the latter. 

The same danger of diminishing the assimilability of the phosphoric 
i b compound fertilizers, when they contain calcium cyananude and 
^phosphate, was coitoned by the ac^yses made by the fertilizer control 
ace. 

On the whole the experiments show that the factor time has an im- 
tant influence in detemuDing the insolubility of phosphoric acid, and 
^ be taken into consideration, together with the factors represenftd 
mcrease of temperature which occurs during the mixing and by the 
^ty of the cyanamide. 
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]iici)nclasioti,it appearsfrom the abovethat cyanamide wi 

superphosphate, while not injurious from tte farmers or pichasers point 
view, to the restdtit^ compound manure, still requires specif attention ont 
part of the manufacturer and vendor as to the quantety of cyan^ 
used, lest the manure be found on inspection and analyds to be defide 
in avaible phosphoric add. 


17 - The Degree of Fineness of the Lime used for Dreislng 

in lUusbricrte Landmrischafiliclu Zettung^ Year 33, No. 84, p. 755 . Berlin, Oc 


It is now well known that the degree of fineness of the ground limesto 
used as a dressing has a notable influence on its effidency. Neverthdess th 
is no uniform understandii^ on the subject and consequently the commerc 
products do not present the same degree of fineness. Thus ten samples 
ground limestone and two of calcareous mar taken as comm^dal sampl 
by the Halle a. S. Experiment Station gave the results shown in the accoi 
panying table. 


i 

■8 

Name 

Degree of fineness 

> 

5 mm. 

> 

2 mm. 

> 

1 mnit 

> 

0.5 mm. 
(sieve 
No, 3 .) 

(•) 

y o,a mm. 
(sieve 
No. too 
for basic 
slag) 

(•) 

> 

0.-2B 

(fin 

pan 

kk 

j 

Ground limestone 

0.80 

1-55 

9-63 

23.3* 

13.17 

51 

2 

.. 

4.12 

5.45 

17.66 

23-^2 

I2.X0 

37 

3 

M 

0,00 

0.00 

0.20 

14.76 

22,04 

63 

4 


0.00 

0.13 

1795 

28.53 

13.26 

4a 

5 



0.00 

0.00 

00 

21.24 

14.88 

56 

6 



0.00 

0.00 

0.00 

4.05 

21.41 

74 

7 

- 

0.00 

2.15 

9.24 

21.79 

20.32 

46, 

8 



0.00 

0.00 1 

0,00 

0.32 

9.66 

9 (W 

9 

- 

0.00 

0.00 

0,16 

0.43 

4-38 

95 ' 

10 


0.00 ; 

0.00 

I.Il 

26.52 1 

17.48 

54 

11 

Very soft calcareous marl .... 

0.00 

0.27 

2317 

26,16 

15.80 

34 ' 

li 

Fairly hard d* . . . 

0.80 

9.30 

13.90 

22.81 

14.24 

38J 


(i) la wire lieres the mtdi width Is given by the diagonaL 


(x) Sec also X 4 h 4 w, Wockinschnft filrdit Proifint Sachs^i^ Y^t 15^1^0. 43, pp- 355’!^ 
HaUc a. S., October 25, 1913. 
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Tlie majority of these hxnestones have an insufficient degree of fineness, 
jd it would be desideraMe that the marls should be ground, 
the writer accordingly proposes : 

1. a) The content of fine meal (that passes through sieve No, loo for 
lie slag) of the limestones and of the calcareous marls should be at least 
per cent. 

6) The portion remaining on sieve No, loo, but passii^ through sieve 
. 50 should not be higher than 75 per cent, of the amount paid for as 
e, and the proportion that passes through a sieve with i nun. round 
es must not exceed from 25 to 50 per cent, of the above amount, 
c) The portion above i mm. should be deducted. 

2. It would be desirable that moist calcareous marls and limestones 
meadows should be dried and if necessary ground before being used. 

3. The various forms of lime must bear their proper designation: 
IS, for instance, ground limestone must not be sold under the name of 
careous marl. 

Burnt lime is commonly used in lumps or ground. Irately so-called 
Comerkalk " has been put on the market ; it is in pieces the size of peas 
liazelnuts and is very convenient for spreading. The writer, however, 
ieves that owing to the difficulty with which the pieces break up, it 
idvisable, when burnt lime cannot be applied in any other form, to use 
lund limestone instead of Kdmerkalk 

- Sulphur and Pyrites used as Manure, — vemiorel, v. and danthony, e. 

' in Journal d*Agfitykure pratique, New Series, Vol. 26, No, 47, pp. 651-633. Paris, No- 
vtmber 20, 1913. 

This article reports new experiments on the possible fertilizing action 
sulphur, carried out in paraffin-wire pots filled with a soil carefully 
[)rived of organic matter. 

In one series of experiments nitrogen was given under the form of iti- 
.te of soda, in the other as dried blood ; the nitrogenous fertilizer 
s mixed with sulphur, and applied to the surface or mixed with the earth; 
i same was done with the controls without sulphur, all other conditions 
ig equal. The results are shown in Table 1 (next p^e). 

Summarizing: in the nitric nitrogen series the action of sulphur is prac- 
% nil, the differences observed being within the range of experimentid 
u ; on the other hand, in the organic nitrogen series considerable in- 
of yield have been observed, up to 30 per cent, with wheat and up 
>0 per cent, with beans (haricots) when the larger quantity of sulphur was 
:ed with the soil. These results appear to confirm those obtained by 
dIanger and Dujardin (i), namely that sulphur exerts little or no ac- 
1 without organic nitrogen, but acts energetically in the presence of 
matter. 

In the same manner as with sulphur, Vaux pyrites containing 50 per 
t of sulphur were also tested, with the results shown in Table II. 


fO See No. 1397, B. Oct. 1912 
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Tabiu I. 


Treatment 

Weight of ct<^ ccanpaied to that of contra 
taken as too 

ifanured with nitric 
nitrogen 

Uanuredwith otgg|j 
nitrogen 

Gtaln 

straw 

Grain 

Straw 

WAeal 






100 

ICO 

100 

IOC 

Sulphur as top drt«inff (of 44.6 lbs. per acre). . . 

98 

99 

109 

IIJ 

id . mixed with the soil ( id . id . ). . . ' 

105 

104 

”5 

III 

id . as top dressing (of 89.2 lbs. per acre). . . 

102 

103 

121 

HI 

id , mixed with the soil ( id , id . ). . • 

104 

104 

130 

162 

Btans [ haricots ) 






100 

— 

100 

- 

Sulphur as top dressing (of 44-6 lbs. per acre). . . 

106 


120 

— 

id , mixed with the sod ( id id . ). . . 

100 


150 


id , as top dressing (of 89.2 lbs. per acre). . 

96 


130 

- 

id . mixed with the soil ( id . id . ). . - 

98 

H 

160 



Table II. 


Weight of oop compared to that of conlni 
taken as 100 


Treataipnt 

Manured with nitric 
nitrogen 

Manured withofgsii 
nitogeu 

Grain 

straw 

Graia 

St?a« 

Wheat 





Control ' 

100 

100 

100 

loa 

Pyrites as top dressing (89.2 lbs, per acre). . . ! 

102 

102 

129 

130 

id. mixed wdh soil (if. fd. . 

100 

loo 

120 

Il 5 

id. as top dressing (178.4 lbs. per acre). . . 

100 

roi 

120 

in 

id. mixed with soil [id. id. , 

101 

100 

m 


Beam [haricots) 





Control 

loo 


100 


Pyrites as top dressing (89.2 lbs per acre). . . 

104 



142 

- 

fi. mixed with soil ( id. id. ). 

103 



140 

- 

«. as top dress'ng (178.4 lbs. per aae). . . 

98 


125 

— 

id. mixed with soil ( id, id, ), . 

104 

. — 

152 
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As with sulphur, the action of pyrites on nitric nitrogen has been next 
) nothing, while with organic nitrogen the increases in yield have been as 
igh as 40 per cent, with wheat and 30 per cent, with beans. Thus pyrites 
[so has no effect except in the presence of organic matter. 

The advantage of using pyrites (i) deserves to be confirmed by experi- 
ieflts on a large scale. 

^ Reieaieh on Vegetable Physiology : 11* — maz£, p. in Annaks ie nnsiUut 

pMilfur, Vol. XXVII, No. S, pp. 651-681. Paris, August 1913. 

In the first part of this paper(2) the writer gave an account of his experi- 
efital methods for conducting water cultures under sterile conditions and 
Deluded from his work on maize that plants have the power of excre- 
ig residual substances both through their roots and through their leaves 
I the present paper he adopted the same methods of water cultures, and, 
ill working with maize, he examined the storage of mineral matter in 
le various plant organs. 

His original food solution was made up as follows : 


AGRICULTUKA 

BOTANY. 

CHBUKltY 

AND 

FHYSIOLOO^ 
OP PLANTS. 


Sodium nitrate , . . , . 
Ammonium sulphate. , , . 
Potassium phosphate (neutral) 
Magnesium sulphate -i* 7 ^ 
Ferrous sulphate + 7 Aq. . 

Zinc chloride 

PotasMum silicate 

Manganese chloride. . . . 
Calcium carbonate .... 
Tap water 


0.6617 

0-514 

1.0 
0.2 
o.x 
0.05 
0,05 
0.05 

2.0 
looo 


This he caUs P Xi, and others in which the nitrogen is provided by one 
gle compound become Px i I{a NOg, Px i (NHija SO^, Pxi NHjNOj, etc 
Twenty plants were grown in solutions of various strengths and with 
iir nitrogen supplied under different forms ; their ash content was esti- 
tted in the various plant organs (Table 1). The ash content of the 
ves varied little with regard to both the of the plants and the 
ength and composition of the solutions employed, while that of the stems 
d roots reflected more markedly differences of age and of food supply, 
ie total ash content of the plants in the solutions in which the nitrogen 
IS provided in the form of sodium nitrate was higher than that of those 
which the nitrogen was provided in the form of ammonium sulphate 
ammonium nitrate. 


U) See No. 918, B, Aug. 1913 
(2) See No. 3108, B Nov,- Dec. 1911, 


(Ed.). 

{Ed.). 
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Tabi3 I- 




Age 

Dry 

weight 

per TO dry matter 

of 

{tent 

Culture solotiOD 

of 

plant 

Stems 

l.eaTe8 

Roots 

I ' 


da^ 

25 

gma. 

2.975 

12.31 

12 83 


2 1 

FXVi 

i 

31 

4-330 

10.75 

11.65 

M -73 

3 j 

45 

9.480 

7-79 

7.90 

10.39 ; 

4 . 

I 

53 

8.560 

8.57 

8.54 

8.70 

1 

5 

1 

25 

2.12 

16.24 

lX.II , 


6 I 

1 

i 

3 ^ 

3.21 

17-23 

12.62 

— 

7 1 

45 

13 - 5 * 

17-35 

X 0 .I 2 

I3.II 

8 , 

1 

53 

^ 14-38 

11.60 

11.77 

12.38 

9 

1 

\ 

25 

1-875 

20.06 

14.40 

- 

10 1 

I 

31 

2.10 

18.50 

14.66 


1 

” 1 

^ P X I Na NOj 

i 

45 

13-73 

2024 

12.00 

2i.r8 

12 

1 

53 

9-39 

18.84 

12.03 

16.10 

13 

1 

25 

1.07 

15-35 

13-95 

- 

14 1 

1 

31 

2.0J 

13.82 

13.46 

— 

( 

45 

17-29 

22.73 

U.83 

14.0^ 

16 / 

\ 

53 

8.07 

15.65 

Z2.I4 

13-75 

1 

17 

1 PXi(NH*),S 04 

1 

1 


10.975 

18.97 

11.76 

12.68 

i 

1 

H 

8.630 

15-81 

11.58 

12.92 

19 

1 

^ PX%(NH,),SO, 


10.665 

13-81 

XI.64 

7.81 

20 

ill 

8.26 

9-63 

11.20 

14-53 

- 

1, , . 







In a further set of experiments 6 plants, after being developed in* 
complete food solution, were transferred to incomplete solutions for a certais 
length of time and then analysed for ash content. Here again there 
an attempt to keep the ash content of the leaves constant and appro^ 
mately the same as in the previous experiment, but this was done at tb 
expense of the stems and roots, which were seriously depleted. 

•After removal of all plants for analysis, the solutions remaining in 
jars were measured and tested for add or alkaline reaction. The vpriW 
discusses the chaises undergone by the solutions during the growth of 
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ant, and looks upon tlie results as confirmit^ his previous work on the 
^osmosis of roots. 

Ahsorpti^ of complex organic substances by maize roots. — Nine plants 
ere raked in various complete food solutions which were later replaced 
f solutions containing complex organic substances. (Table II), 


Table II. 


1 

Complete food 

lolutfon 

Oi^Mc Bolotioii 

ill 

if 

d-Sl 

III 

lij 

l>Ey weight 

ol plant 




gnu 


gms. 

gms. 

I 

p X I NH4 Cl 

Starch paste . , , 

4.492 

43 

7.694 

41-34 

2 

p X I ct 

Peptone Chapoteaut 

3.842 

43 

2.926 

3301 

3 

PXH NH, Cl 

Peptone 4* NH|N0| 
0.5 p. 1000 . . , 

3 - 82 P 

43 

6.488 

48.41 

♦ 

PX- (NH,), SO4 

Hnniua 4- NaNO, 
0.5 p. 1000 . . , 

0.866 

41 

2.035 


5 

p X H (nh,), so. 

Humus 4 - potassium 
phosphate o.sp. 1000 

0.682 

1 41 

1.626 

30.76 

b 

p X H NH, a 

Distilled water . , 

— 

54 

— 

28.80 

1 

P X H (NH,)s so. 

» 1 . . 

— 

52 

— 

26.95 

J 

P X 54 nh, Cl 

Saccharose .... 

50 

25 

*6.843 

40.41 


P X H (NH,), so, 


20 

25 

17.568 

31-70 


At the end of the experiment the organic matter remaining in the solu- 
a was estimated, and from that the amount absorbed by the plant was 
ciliated. AU plants in the organic solutions produced more dry weight 
u those in ^stilled water. Those in the sugar and peptone solutions pre- 
ted a peculiar appearance : the leaves of the former assumed an upright 
H if to avoid the light; on the other 

id the leaves of the peptone plants lost their turgescence and elasticity .and 
igiMwn along the stems. The roots of these same peptone plants rami- 
^abundantly, and developed more especially in the air space above the 
^ of the solution in the flask, the extremities dipping into the solution 
^3 cm, and following the level down gradually as the solution evapo- 
' ^ content of the 9 plants showed, with two exceptions, the same 

lacte^cs as that of the plants in previous experiments ; L e. the percen- 
^ in the leaves remained high and fairly constant at the expense of the 
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roots and stems. The two exceptions were the plants fed on ^ar and ^ 
tone discussed above, in which the normal functions of the plant wej 

evidently interfered with. . , „ , 

The Law of the Minimum and the Law of Physwlogtcal 
Returning to the 2nd set of experiments, it may ber^M that tlwj 
plants in the incomplete solutions did not make ^ much growth ^ the oik 
ia distilled water. The writer points out that incomplete solutions most 
therefore have a retarding action and suggests as an explanatopr hypo 
thesishisUw of Physiological Relationships, which supposes that for ead 
plant there exists a certain combination of tke nutrient elements wlu^ give 
optimum results and that any disturbance of this balance produces ill effect] 

on the plant. To test this hypothesis further a food solution was made ^ 
having a strength A, and with it 5 culture solutions were prepared : 


j A y J — j. the potassituu phwphate contained in A X i- 

3. A X I 

4. AX> ^ 

5. A X i-S- 

The resultii^ plants are shown in a photograph, where 3 is distinctly tli 
largest, followed by i and 5, while 2 and 4 are evidently suffering from ti 
effects of some inhibiting factor. The Lawof the Minimum, accordingti 
which growth is limited by the amount of one particular element which m 
happen to be defideut, fails entirely to account for these results, while H 
Law of Physiological Relationships affords a more satisfadory explanationd 
facts. The writer continued his researches on the subject, using Asper^ 
lus and Raulin’s solution of various strengths in which the nitroga 
supply was thrown out of balance and increased to 16 or 32 times the nord 
amount. In every case the fungus made less growth on the unbalanced » 
lution than on the balanced solution, whether the latter were weak or stroaj 
giii i ii1ar results, however, were not obtained when potassium phosphates* 
added in excess instead of nitrogen. 

20 - The Water Heqairement of Plants in the Great Plains. -- bkiogs, tTU&rl 

and Shantz, H. 1,. — U.S. Department of A^ricuUuret Bureau of Plant Industry ^ BuU 

No. 284, pp. 7-48, plates I.XI. Washington, D. C., October 1913. 

This investigation was carried out to determine the differences in wsi* 
requirement of the more important crop plants and some of their varietifl 
with a view to determining the most suitable plants for the sem 
arid conditions of the Great Plains. The water requirement of a plant, 1 
its transpiration ratio, is obtained by dividing the we^ht of total rvd 
absorbed by the total dry weight of the plant or by the weight of grain, ij 
value varies with changes in the temperature and humidity of the aJ 
velocity of wind, intensity of solar ra^tion and fertility of the soil. ^ 
order to control these factors the experiments were carried out 
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leened enclosure with a capaaty for 200 pots ananged in 5 rows running 
ist and west. The walls of iha enclosure to a height of 3ft. consisted of tight 
5ards. A strip of thin cheese cloth 3ft. wide, supported on both sides by 
ire netting, was plac^ immediately above the boards. This did not inter- 
le with the ventilation of the enclosure, but it served to break the force 
high winds. Measurements with a silver disc pyrheliometer showed that 
le reduction in the direct radiation of the sun due to this screen amounted to 
)out 26 per cent, at 10-30 a. m. Experiments with tumble weeds {Am'i- 
nthtfs ^raecizans) inside and outside the enclosure showed that the differ- 
ice in water reqmrement between the two series was less than the probable 
JOT of observation. Later experiments, however, with more succulent 
ants like wheat and alfalfa, have shown that the screening effect of 
ch an enclosure reduces the water requirement in a measurable degree, 
jice the determination of the relative water requirement of the different 
Dp plants is the main problem, it was considered necessary to eliminate 
[(i factors. 

The pots were made of heavily galvanized corrugated iron, 40 cm. 
diameter and 66 cm. high, and had a cap.acity of about 250 lbs. (115 1^.) 
soil. Each pot was fitted with a heavy galvanised iron cover through 
ich holes were punched suitable in size and number to accomodate the 
rticular crop which it was desired to grow. The joint between the can and 
i cover was sealed with a strip of surgeons’ adhesive plaster 2 inches wide, 
re was taken to have the soil at the top of the plots built well up 
as to be m firm contact with the cover. A special arrangement for supply- 
[ the necessary water was fitted into the centre of the cover, as it was 
md that supplying the water at the bottom of the vessel caused stag- 
tion of the lower portion and increased the value of the transpiration 
io considerably. 

The seeds, after germination, were planted through the openings in the 
:eT of the pot and covered with l^ht moist soil to the level of the cover. The 
3osed soil was then protected from evaporation by means of a layer of 
X consisting of a mixture of 8 parts of pure beeswax and 2 parts of tallow, 
e seal was thickened as the plants became established. This method of 
(ventipg evaporation and exdudii^ rain proved most satisfactory, espe- 
lly with small grains. 

The daily weighings were made upon a spring balance reading to 

kg. The balance was checked frequently by means of a standard 
^ht kept for the purpose. The plants were nit at the stage when 
dar crops were harvested in the field, and the cropping was weighed 
w and after drying to constant weight at iio*^ C, 

Each pot was weighed soon after the seeds were planted and again imme- 
tely after the crop was harvested. The weight of w^ater supplied during 
! exjjeriment minus the difference between the final and initial weighings 
es the total weight of water absorbed by the plant. This method of 
culation is subject to two errors, which balance each other to some ext«it, 

• a value too Wgh by the amount of the dry weight of the tops and a 
too low by an amount equal to the green weight of the roots. The 
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Table II, — Based on grain produced. 




Water requirement 

Crop 

Variety 




of wicty 

crfapedcs 

reiatlve, 
eompan^ 
with wheat 







- 100 

a, field . . . ■ 

Canada 

2218+100 

22X8 

163 

re. 

Spring 

2315:1 37 

2215 

163 


Canadian 

2204+140 



its 

1 Sweedish Select 

1 Burt 

i 632±35 I 
'5oo±57 1 

1680 

124 


Sixty-Day 

I 383 ± 3 o 




Matvei Bluestem 

1786+60 




Spring Ghirka 

1382+43 



( 

1 GaJgalos 

'245±I3 

1357 

100 


1 Kubanka 

1191+14 1 



! 

^ Emmer 

1180+42 ^ 

) 



White HuU-lfiss 

1475+40 

1 




; Beardless 

1210+^8 ( 

1244 


i 

1 Beldl 

ii 55±*8 j 


\ 

Hannchen 

Ii 34±27 



wheat. ' ‘ ‘ I 

1 Kursk 

io 37±33 

1037 

7 « 



923+40 

923 

68 


L Dwarf Milo 

n23±57 , 



lum, . . , . ‘ 

! White Durra 

806+ la 1 

> 790 

1 

5« 


1 Blackhull Kahr 

8o3:r26 1 



1 Brown Kaoliang 

726"^ 12 

1 



T requirement of each pot is determined separately and the mean of 
leterminations is taken to represent the water requirement of the plant 
ir investigation. This procedure also afforded a basis for calculating 
probable error of the mean determination. 

The results of the experiments with various crops are summarised in 
ies I and II. 

These results show that held crops differ considerably as r^ards their 
iency in the use of water. Alfalfa (lucerne) for example uses four times 
iuch water as millet and sorghum in the production of a pound of dry 
ter. Com (maize) ranks next to sorghum and millet in efficiency. The 
?r requirement of the small grain aops is approximatdy twice that^of 
et, but only half that of alfalfa. 

Varieties of the same crop also show measurable differences in their 
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watet requirement, suggesting the possibility of developing strains 
greater ethd.enc)’^ and more suitable to arid soils than those now groiv 

The water requirements of the different weeds gave unexpected resnli 
Aftemisid jti^idu (mountain sage) is a native plant, and^ being covered 
a dense silvery pubescence, from a morphological point of view it won 
appear to be admirably adapted to a dry country. Its water requiremer 
however, is 765 + 24 and as the plant grows very slowly it has a veryb 
degree of efficiency in the use of water. There would appear to be litt 
connexion between the morphology, degree of succulence and the wat 
requirements of a plant. 

Determinations of the water requirements of wheat were made undi 
field conditions by means of an extensi^'e series of soil sampling carried 01 
daily throughout the experiments. The rainfall absorbed by the soil w; 
computed from the daily moisture determination. The water requiremen 
of Kubanka wheat obtained in this were 700 and 862 for the seasons 19] 
and 1911 respectively, while figures obtained in the pot experiment were on] 
468. If, however, we deduct the amount of rainwater absorbed by these 
from the above determination, the amount of stored water removed by tl 
wheat in the open field becomes 486 and 466 for the two years, results whic 
agree with the pot determinations. This shows that wheat is able to mal 
little direct use of light rains during a dry^ season when the roots are obtak 
ing their matter from the lower depths. 

Experiments with wheat and sorghum at Akron (Colorado) ands 
Amarillo and Dalhart in North Texas also gave interesting results. Tl 
evaporation from a free water surface in North Texas during the growii 
season of wheat was 18 per cent, higher than that at Akron. The wat( 
requirement of sorghum was practically the same in the two region 
(356 and 359), while the water requirejnent of wheat averaged 36 pe 
cent, higher in North Texas. Thus sorghum is relatively better adap 
ted to Texas and wheat is relatively better adapted to Colorado. 

21 - Th# Oceorrence ol AlnmlQiam in Plants.— kratzmann, e. (pflaajsenphyaj 

loglschea lustitut der K. K. Universitat in Wien) in Sitxun'jbericJUe dir K, 
der Wiaenschaftm, mathrwUurwiss. Klasse, Vo 3 . CXXII,Part II, No. i,pp. 3ii-336-( 
figs. 6. Vienna, 1913. 

The writer first tested the various methods for the micro-chemid 
determination of aluminium, observing that for the researches on plants tfai 
element is to be determined as double sulphate of aluminium and cacsiiini] 
the sensibility of the reaction is 0.3 [i gm. Following this method, ij* 
plants belonging to various families were tested for aluminium. Tin 
results showed that this dement is widely spread in the vegetable kingdom 
and that some phnts are so rich in aluminium that they may be called 
aluminiphilous Nevertheless the presence of aluminium in plants 
IS not conned with their taxonomic position; there are remarkable 
di&rences in the s^e genus and also individual deviations. In several 
cryptogams, aluminium concentrates in the fertile tissues, and also among 
angiosperms it often accumulates in the flowers. Lastly, it appears that 
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.gess a specific elective power towards aluminitun, for of two plants of 
^erent sp^es grown quite dose to each other on the same soil, one may 
emulate much aluminium and the other none. 

> A Study of the Methodi ol Estimation ol Carbohydrates, espeetally Id 

I^Dt ExfraCtS. — Davis, W. A. and dakh, A. J. (Rothamsted Experimental 
Stat'on) in Joumaf of A^rteuliural Science, Vol. V, Part 4, pp. 437*468. Cambridge, 
October 1913. 

During an investigation of the carbohydrates present in the mangold 
f now in progress, the writers made a special study of the methods of 
ilysis applicable in such cases. They detected certain errors which are 
to occur in this dass of work and describe a new method for the esti^ 
tiofl of maltose in presence of other sugars. 

- Analysis of Willow Ashes* (Berlcht aber die Tatigkeit der landw. Kreisvcr- 
suchsstation ffir Mittelfrankai in Fritsdorf fur das Jahr 1912 , Year IV), — Kixeiiann 
in LundwirtschaftHches Jahrbuch fUr Bayern, Year 3, No. ii, pp. 622*628. Munich, 1913. 

! With the object of detemuning the basis of a possible manuring for 
llows, complete analyses of the ash of various parts of two kinds of willow 
te made, b^des determinatioDS of the nitrogen content. These data were 
perto lacking in the literature on the subject. 


Percentage fo dry matter. 
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• The Stomatal Charaoteristics of Sugar Cane. — dunlop, w. r. in West 

Ifdian Bulletin of the Intperial Department of A sticvUnre for the West Indies, Vol. XIII, 
No. 4, pp, 314.323, -I* plnies MI. Barbados, September 1913. 

A large number of different varieties of sugar cane were examined unde*^ 
i conditions with regard to those characters of the leaves affecting the 
! of transpiration, viz. manner of curling, motor cells and woody tis* 
' frequency and size of stomata, etc. 

The following conclusions were arrived at : 

fl) The morphological and anatomical characteristics of the leaves of 
^ variety are so definite as to prov ide a ready means of identiticatioor. 
i) Stomatal density per unit area is one of the chief characteristics, but 
s not appear to be correlated with other leaf characters such as size 
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of leaf, size of individual stomata, and total area of foliage, though sn 
stomata are often numerous and vice versa. 

c) There appears to be some conelation between susceptibil 
to drought and the ratio of the total stomatal area to the total area 
foliage, but this point requires further investigation. 

d) The manner of curling is probably more important in liiniting 
effective action of the stomata than the stomata themsdves. It is cor 
ated with the ratio between the stomatal densities of the two leaf suifa( 
with the anatomical structure (motor cells and woody t^ie) and with ^ 
erect position of the leaf. This correlation between leaf habit and stoma 
charateristics appears to affect the distribution of varieties in cultivati 

c) The greatest stomatal area was associated with a very high stij 
content. 

The writer suggests that more attention should be paid to the ha 
and stomatal characteristics of the leaf in selection for drought resistai 
in sugar cane. 

25 - On the Importanee of the Stracture of the Ear !q the Selection of Maiie, 

Flehchmann, RezsO in KSi ^ elek , Year 23, No. 89, pp. 3012-3013. Budapest, Not 
her 15, 1913. 

In selecting the ears of maize, growers as a rule only take into cons 
eration the pure line and the percentage of cob and grain in relation tot 
whole ear. There are, however, certain other essential characters whi 
should not be lost sight of. One is the number of rows, which may va 
from 8 to 26 or even more in the case of the Horsetooth variety. 

The importance of this character is demonstrated by observation 1 
specimens of the above-mentioned variety, selected on the Ruma (i) estat 
these showed that the weight of grain per ear increases regularly with! 
increase m the number of rows from 8 to 22, 

The result of selection in increasing the number of rows in the ai 
is shown in Table I. 


Tabi,e I. 




Nomber of cows of grain In ofispriog 

Aveng! 

Year 

PartnU 

8 

10 

12 

14 

16 

tS 

20 

22 

M 

26 




Or^oal plant* selected la 
the field . - 

0.7 

5.* 


4M 

lOfi 

2.0 

0.3 



1 


rjJ 

19x0 

14&e No X3f {id lows) . . 


- 


29.0 

38.2 

i7a 

5.5 


— 

1.5 

08 


1911 

127/1910 (16 rjra) 

- 

- 

&0 

47.8 

29A 

n.9 

4d 

— 

— 


H 


191a 

127/1911 (18 rows) 

- 

- 

7a 

17.9 

34-6 

32.2 

5-9 

2.3 

- 


I 

164 





! 

- 







I 

m 


(1) See No. 928, B. Aug. 1913. 
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tiie restalt was that the ears of 1912 had an average of 3 or 4 rows 
ore than the original material of the first year. 

In the number of s^-rows of the ears selected on the Rnma estate, the 
^ge of the ancestors varies about the figure 14, and the experimental 
^ta rdatii^ to the 1912 harvest indicated in Table II show that the off- 
ering revert to this mean. 


Tabee II. 



No, ofcOW 9 

Average Na of tows 
of grain 

No. of Uses 

of grain 

in the ear 

— 

In paienta 

of each generation 


— 


Plot No, I: 

13 

^4 

14.04 

20 

16 

14.58 

5 

18 

1556 

2 

20 

16.23 

I 

22 

17.3* 

Plot No. IT: 

1 

12 

13.40 

9 

14 

T4.21 

34 

16 

14.78 

4 

18 

15.29 

i 

22 

15-94 

X 

26 

17.25 

Plot No, III! 

7 

12 

13.92 

24 

16 

15-01 

6 

iS 

1502 

8 

20 

15.88 


; According to these data the average number of rows of seeds in the 
fepring of the many-rowed parent ear is greater than the average of those 
om the fewer-rowed parent ears, but the average of the first approaches 
lore nearly the average number of rows of the whole group {i. e. 14) than the 
nnber of rows in the parent ear. This character can only be fixed by pro- 
nged and continued selection. 

The results obtained in the pedigree selection on the Ruma estate during 
fe years show that there is in the majority of cases a conelation between 
toductivity and the number of seed-rows, as shown in Table III, in whicii 

original plants of 1912 are divided into three groups according to the 
^ber of rows of thek descendants of the first generation. 
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Tabi^ ni. 



Na of tom of pBtents 

Plot 

14 

! 

14.15 

more 
than ij 




kg." 

I (43 ears) 

8.16 


8.85 

II (34 ears) 

6.15 


6.48 

Ill {40 ears) 

6.89 

7*50 

7.10 


The ears of the high-cropping types had, except in certain cases, tii 
greatest niunber of seed-rows. 

The number of seed rows in the ear is also correlated with other dm 
acters. With increase in the number of rows the tips of the seeds a 
narrowed and become elongated, while the percentage of rachis in th 
ear decreases. The following results were obtained by the writer : 

No. of rowb 8 10 12 14 z6 18 20 

Pfercentage of racliis in the ear . 20.6 16.7 14.4 14.3 I5.4 15.3 14,9 

These observations show that in the selection of maize or the improvi 
ment of the yield considerable importance should be attached to the nia 
ber of seed-rows. At the same time the other characters must not be lo: 
sight of. I^urther, the quantity and quality of the seeds, and the stnicturef 
the seeds, and the structure of the rachis are also important factors i 
the analysis, a thickened rachis being correlated with a low yield. Also 
thick rachis contains more pith, which takes longer to dry and deteriorate 
quicker, especially during a wet season. The heredity of this character: 
shown in the following table : 


Percentage weight of rachis in selected types at Ruma, 


1 

Type No. 

i8r 

288 

127 

tq 

1909 ■ 

* Parent ears 

8.9 

Il.O 

15-9 

17.I 

1910 - 

- i*t generation i 

II.7 

10.4 

14.4 

153 

1911 ■ 

■2nd f, 

13.2 

13.3 

14.7 

16.3 


a6 Taccs umbr&runjf a Starab-piodnolng Plant In Madagasear. — 

cHiRE, A. in Joimal iPAgriciiUure UopicaU^ Year 13, No. 148, pp. 316.317. P3ii 
^October 1913. 

Ta^a umdrarum (“Tavolo'') grows wild on the eastern slope and iflt^ 
interior of Mad^ascar. It produces tubers the size of a fist and sometiB« 
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k as large an ostrich's egg. The natives of some provinces use them as 
id, either cooked whole or as flour extracted by primitive methods, 
rthe plant grows in soil of varying fertility. The fresh tubers jield 
Iflt 30 per cent, of dry marketable flour. This plant will probably soon be 
^vated and may become an important source of starch. 

L The Oil Palm, — BvlkUn de V Association des Planteurs de Caouichonc, Vol. V. 
: No. 10, pp. 256-257- Antwerp, October 1913. 

' The oil-palm is the source of palmetto-oil and palm- 

The former is used in the preparation of vegetable butter, for which 
ire is an ever increasing demand. The latter is in request by soap-manu- 
turers, being the most suitable fat for their purpose. The price of palm- 
nds, which 20 years ago was 8s to los per cwt., has now reached 24s 
26s. 

The introduction of this African palm into Asia has given very encour- 
ng results. Its growth is satisfactory and the yield and richness of the 
it are superior to those in Africa. Experiments show that one acre of 
se palm trees yields more than 2500 lbs. of palm-oil, producing a profit 
1 24 per acre. The cost of establishing and maintaining till bearing 
;iiis reaches £ 32 per acre. These trees come into bearing in four years. 
In the province of Tamiang in Sumatra, preparation has been made for 
nting 7 500 acres per year. 

r Gia-Gru Palm Kernels (Aerocomia. scleroearpa) in Trinidad. — 

\med of Agriculture, Trinidad and Tobago, Bulletin, Vol. XII, No. 74, pp. 137-138, 
[October 1913. 

The gru-gru nut is widely distributed throughout Trinidad, but not 
efficient abundance for the development of an export trade. It is used 
illy as a roasted nut. Analyses at the Imperial Institute gave the follow - 


results. 

Kernels per cent. 

Moisture 6.1 

Fat (yellowish white, crystall'nc) 


Analysts of fat compared with palm-kernel oil. 

Gru-gru fat Palm-lcerod oil 

Specific gravity 

0.867 

0.8731 

Acid value (1) 

1-3 


Sapraiification value {2) 

253.7 

242.4 to 254.8 

Iodine value, % 

16.2 

10.3 to 17.5 

Hehner value . . * 

88.5 

91.I 

Insoluble fatty adds, % 

88.1 


Unsapouifiable matter, % . . , , 

0.4Z 

— 

Volatile fatty adds, soluble {3) . . . 

5-7 

5.0 to 6.8 

* • insdnble 

12.6 



(1) Milligrams of potash per gm- of oil. 

Cubic centimetres <rf N/io alkali required to neutralise acid from 5 gms. of oil. 
(3) Rtichert-Meissl-WoUny number. 
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These grU“gni kernels should realise about the same market price 
oil-palm kernels (£23 per ton), and should hud a ready market if offered 
shipments of from 50 to 100 tons. 

29 - The Rabbet Crlsll. — I- Tilmant, J. in Bulletin de I'Assocfation des Pk^ 
dt Camtchouc, Vol. V, No. 10, pp. 247 - 356 . Antwerp, October 1913. — 2. Zimmeriii 4N5, 
in Deutsche TaussHiunz, No. 372, 2nd, Supplement. Berlin, November 10, 191^. 

M. Tilmant summarises various views brought forward by jouiQi 
reviews and other authorities on the present rubber crisis and its possi 
solutions. Protection is of particular importance in its relation to ^ 
rubber. 

Brazil ~ A reduction in price does not affect the production till 
following year. The quantity harvested depends on the credit of 
" aviadores " and the means which they possess of sending workmen ii 
the forest. They have suffered considerably this year owing to the fall 
prices, and it seems doubtful if they will be in a position to finance the us 
number of workmen next year. 

The following measures have been adopted for improving the situati 
Reduction of export duties by half ; suppression of all duties and taxes 
plantation rubber ; construction of railroad ; to reduce cost of traspor 
construction of refining stations, so that only first quality products! 
exported. 

Belgian Conp. — The export duty of 1.75 francs per kilo perl 
has been removed. It is hoped that recourse to bounties will he avoic 
by the following means : Reduction of freight charges by rail and k 
more careful collection of the tax, which is at present too frequently evadi 
increasing the tax on underselling pedlars. 

French Equatorial Africa, — Export duties have been lowered fromo 
franc to 0.30 franc per kilo (254^ to i^d per lb.). Including the reducti 
on the cost of transport by the Belgian Congo railway and the steamsl 
companies, the total reduction on rubber in the French possessions amoai 
to 0.70 franc per kilo (3 d per lb.). 

German Colonies, — In East Africa the most important question 
the organisation of labour. The period of indenture should be increased fn 
one to three years, in order to reduce the loss of time and money to the a 
lies, the owners and the colony. According to Dr. Zimmermann, theo 
of production can be lowered by increasing the output of the workers a 
the purity of the product. An expert coolie should easily harvest a quant 
of latex equivalent to 900 grammes of washed rubber ; at a market price 
3.5 marks (15 6 d per lb.) this will give a profit of £30 per ton. The reducti 
granted by the steamship companies has lowered the freight from 90 tnai 
(£4 los) to 65 marks (£3 5s) per ton. The reductKms by the railway co 
panies amount to 50 per cent. Unfortunately the total reductioii represei 
only about per lb. Kamerun asks for the abolition of the export dii 
0^1 per lb. 
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^ A Hew Method Ot Tapping ManihOt,“Z)«f Pfianser, Year 9, No. 9, pp. 473 * 473 - 
paiessalam, September 1913. 

Migdalsky, director of the Prinz Heino Plantation, Morogoro, E, 
ica, has discovered a method of diminishing the expense of tapping Mani- 
; trees. Lewa's method of rolling into balls involves considerable hand- 
our, and has been modified as follows : a piece of cloth about 28 inches 
g and 4 inches broad is soaked with a solution of vinegar and applied 
the incision in the bark ; the cloth is then drawn upwards in close con- 
t with the tree. The latex adheres to the cloth and is coagulated in 
j form of a small pellicle, which is easily detached : 

This method has distinct advantages. 

1) Fewer incisions are required compared with the older method and 
; trees can be tapped more frequently. 

2) The rubber is pure and can be cleaned by hand, one workman bein,< 
ie to clean 60 lbs. per day. 

The operator does not require the same skill as with the older me- 
)d. 

i) The yield of the labour is considerably increased, I'nskiUed workmen 
produced in one day the following quantities : 


a) by the old method (in balls) 8 V2 

&) by the new method 28 oz. 


- Tobacco in the French Colonies. — prudhomme, em., m VA^rmomie ColonuUe, various croi 
Year i, Nos. 1-4^ pp. 1-7, 42-52, 68-75 and 104-111,4- 3 JPaps and 2 plates. Paris, 

Juliy- October, 1913. 

In 1910 a Permanent and Interministerial (Finances and Colonies) 
inmission on Colonial Tobaccos wavS appointed to investigate methods of 
proving the cultivation of tobacco in the French colonies and to inform 
raters of the best methods available. This Commission came to the fol- 
ding decisions: 

1) To undertake a detailed study of the different varieties of tobacco 
dually grown in the colonies. 

2) To enable planters to obtain good seed and technical advice, and to 
rchase their produce on trial through the Ministry of Finance. 

3) To train a qualified staff, by organizing at the Ecole Kationale Supe- 
tne d’ Agriculture Coloniale a complete scheme of instruction, theoretical 
d practical, on the cultivation and preparation of tobacco. 

Present State of the production of tobacco in the colonies, according to the 
mt of the Commission. 

Dahomey. — This tobacco is characterised by perfect combustibility, 
e texture and low nicotine content, generally less than i per cent. These 
alities make it probable that Dahomey can produce large leaf tobacco. 

T native consumption the coarser American varieties might be tried, such 
Black Virginia and Kentucky, as preferred by them. 

Guinea. — In this colony the tobacco is consumed particularly as snjff 
d chewing twist. In Camayenne crops of tobacco of good quality have 
produced suitable for the manufacture of French pipe tobaco. Yel- 
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low Orinoco Virgmia has shown itself superior in its mildness and g( 
combustibility. 

Senegal — The production in this colony is not sufficient for lo 
consumption and large quantities are imported from America. 

Equatorial Africa, — Tobacco is cultivated chiefly in the immedi 
neighbourhood of the villages of the Oubangui-Chari-Tchad and the Mid 
Congo ; in the latter district it gives rise to a considerable trade. Owi 
to its defective market condition, the French Administration will not ; 
cept it, although its combustibility is recognised as very satisfactory a 
its nicotine content is low, not exceeding r.8 per cent. 

Re-mion. ~ This island already exports tobacco, but not to Fraiji 
There is a commercial movement of considerable importance which prodiii 
about £ i6 000. The chief variety cultivated is Langue de Boeuf , wlii 
has stiff lanceolate leaves with fine veins and resistant tissue. It is gro^ 
chiefly as an intercrop with sugar-cane in alternate lines with about 35 
plants per acre. In order to reduce the strength of the tobacco and increa 
the fineness of the leaf for European consumption, it seems desirable] 
adopt a closer system of planting. 

The preparation in Reunion comprises the following processes: ij’dea 
cation, 2) picking and sorting. 3) rolling, 4) pressing 5) cutting. Picks 
consists in removing the midribs of the leaves. Rolling includes soiti 
into bundles of about 26 lbs. The rolls are then submitted to a stron 
pressure and tightly bound. The tobacco thus undergoes fermentation: 
small heaps. 

^ Cultivation experiments carried out at the St Denis Botanic Gardes 
(Rknion) have shown that it is possible to obtain: i) tobaccos (valid; 
Szamoshat) possessing such fineness of texture and colour as to resemli 
well-known leaf tobaccos ; 2) cut tobaccos (especially Maryland) of aver!^ 
strength and without a characteristic taste ; unfortunately these tobacco 
(except Maryland)[ smoke so badly as to be almost unusable. I 

The Commission considers that investigations should be carried outq 
improvements in combuibility. 


32 Turkish Tohaceo In the Cape Province. — Stell.\, i,. m. in A^ricuit^ 

Journal of the Union of South Africa, Vol, VI, No. 4. PP. 617-636 Opiates WI 
Pretoria, October 1913. ' 


since igob yne government has conducted experiments on the ctil 
^lon of Turkish tobacco m the Cape Province, These experiments to 
l^n earned out on pnvate farms in charge of an officer. The progress 
the cffitiyation dunng the last seven years is shown in the Mowing tabi 
nt t J f K pnee of the last year’s crop is attributed to the unmatured sti 
rlniHl being inasuitable form for storing, had to be sd 

S ‘obaeeo is esti» 

of marketing, this industry has considerable possibiHti 

rowers Company, Ud. was formed in July 1912, and a scheme of ni 
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Year 

No. of lanufl 
oa wbidi erpe- 
riments were 
carried oat 

Area 

Yield 

Aver^ price 
per lb. 



acres 

Ito. 

t d 

6-1907 

6 

7 % 

3000 

I 6 

7-1908 

12 

25 

13000 

I n 

8-1909 

14 

70 

16000 

2 0 

9-19IO 

18 

”3 

56000 

2 I 

0-I9II 

H 

250 

140000 

2 i>4 

I-I9IZ 

32 

400 

250 000 

I 6% 

M9I3 

42 

525 

— 

— 


1 regulations were drafted. A warehouse has since been opened and 
solution of the profitable marketing of Turkish tobacco appears to 
in sight. 

- The Cultivation of the Rose Geranium and Us Present and Future Eoo- 
nomiC Conditions. - Charabot, ^g. and Gatin, C. I,, in Journal d* Agriculture 
Tropkaie, Year 13, Uo, 14.8, pp. 289-295. Paris, October 1913, 

The writers wish to suggest the cultivation of the rose geranium [Pelar- 
ium odoratissimum) to planters. They emphasise the effect of climatic 
I soil conditions on the quantity and quality of the essence. Small trials 
uld be made at first and the cultivation only continued in those places 
^re it gives perfect results. 


* Note on a Lemon-Grass from Fiji. — Enowles, C. H. Department of Agri- 
culture, Fiji, Bulletin No. 6 , pp. 4. Suvai 1913, 

The writer gives the results obtained at the Nasinu Experiment Station 
h a lemon-grass {Cymlopogon coloraius Stapf.), introduced in 1907 from 
ia. The most favourable time for harvest is when the plant has 
died 3 or 4 feet in height before the flowering period is advanced The 
centre of oil in the young plants is greater than that of the old ones, but 
total yield obtained is less. Thus a plot cut four times produced only 
‘third of the quantity of oil obtained durii^ the same time from a similar 
t cut only once after reaching 4 feet in height. The estimated yield 
)il is 43 lbs. per acre per cutting. 

Distillation experiments show that the process should not continue 
ger than 4 hours, because the amount of essence produced after this 
e is unprofitable. The profits per acre should reach £2 per cutting, 
i two or three harvests are obtainable in the year. 
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- A mvrn Ptont from Wert Afrlee: Popowid -- BuiidM ^ 

U/iquc a Mustriil U la mison Roun^Bertmnd Fils de Grasse, 3** Series, 


pp. 3-17 + 4 ^ 913 - X At, A 

Popowia Capea, or '' cape is a shrub belonging to the Anonaoeat 

The natives of the Ivory Coast crush it into cold water to perfume their batij 
The dried stems and leaves are sold at about i franc the kilo (4 % d per lb, 
M. and Mile. Camus have made a complete botanical study of the species 
which is given in the Rouie-Bertrand bi^etin (i). 

The dried leaves give 59 per cent, of oil ; of this, 35 per cent, is heavie 
than water, and the rest Ughter ; the first part may be called the heavy po, 
tion and the second the light portion. The accompanying table gives ti 
analysis. 



Cqmpltte Besence 

Heavy portion 

' I^igfat portion 

! 

Specific gravity at zo® 

1.00416 

1 1 

' 1.00808 

1 1 

0.99596 

Polarimetric deviation 

+ 76® 56’ , 

! 1 

-(-51® 26' 

Solubility in 80% al- 




cohol 

I vol. then cloudy 

I vol, then very | 

i vol. then very 



I cloudy 

cloudy 

Solttttlity in g 5 %al* i 




cobol 

0.5 vol., then very 1 

I vol., from 3 vols. 

0.5 vol., then very 


slightly opalescent, , 

marked opalescence | 

sli^tly opalescent 

Index of acidity. . . 


1.5 

3.7 

Saponification value , 

166.I 1 

192-3 1 

123.2 

Saponifleation value of 




acctylated ess^ce = 

2399 

248.3 

218.4 


This essence is thus especially distinguished by its high density, its lilgl 
dextro-rotary power and the high proportion of saponifiable matter, 

36 - On the Anatomy of the Seed of Abrus precatorias (" Jequirity ”) am 
of the Seeds Used to Adulterate it. — bariola, Rosa in AUi deii'istUuto Bom 
deWUnivmiid di Favia, and Series, Vol. XVI, pp. 16, plates I-V. Pavia, 1913. 

The writer, following up the preliminary note published at the end 0 
1912 (2), discusses at length the morphology and anatomy of the seed 0 
Ahrus precatorious ("' Jequirity and of the seeds of other Legurainosai 
{Rhynchosia precaioria =i?. phaseoloides DC., Adenanthera pavonina L. 
Ormosia dasycatpa Jacks.) used in the adulteration of Jequirity 


(1) See also N. 214, S. Jaa. 1912, 

(2) See. No. 262, B, Jkreh 1913. 
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^ Hie Forclog of Spanish Iris. - The Gardener's Chronifie, Vol. EIV, No. 1404, 
pp, 357-358. Nov^nba- 22, 191$. 

Spanish Irises {Iris Xyphitm) cannot be forced like most bulbs, but 
B oiy be induced to flower a few weeks earlier. Boxes 12 to 15 inches 
tiare and 3 to 4 inches deep are most suitable for the purpose. No leaf 
>uld or manure is required, but the top layer of a well-manured and limed 
il is required and it should be steiiflsed by steam or chemicals before 
e. The bulbs are pressed into the soil until they are^/^ inch below the 
ge of the box, and covered to a depth of 3 or 4 inches with ashes. The 
nperature of the house should be maintained equable at about 450 F. 
Experiments with several varieties gave the foUowii^ results : 



Cdd House 

Warn Haase 

Variety 

1 

First bloom 
ready 

Remarks 

Date 

Of bousing 

First bloom 
ready 

Remark 

e Cbiiio^sc . , . 

1 

June 23 

Intense yellow 
Good growth 

Jan. 19 

Apr. 20 

Fair 

icbe Fleur. , . . 

lilay zg 

Good growth 

Jan, 19 

Apr. 22 

Good 

ise 

May 2y 

Good 1 

Pale blue 

March 20 

May 10 

Good 

von Humboldt. 

- 

- 

Jan. 19 

May 10 

Bad 

h Queen. . . , 

May 24 

Good 

Pure white 

hfarch 20 I 

1 

May 10 

Good 

oi Nassau . , 

May 28 

Good. Blue 

1 

Feb. 26 j 

May 26 

Good 


A box of each of the above varieties was kept at a temperature of 600 
? F. The buds came up plump and healthy and then withered in spite 
nple supplies of water ; this suggests that these bulbs have not suffi- 
latent vitality to develop under hard forcing. 

Forest Protection in Canada. ” Forest Protection .or the Dominion. — CofHfHu- 
icaiei hy T. K. DcwffBRXY, Commissioner for the ItUernaiional Institute of Agrtcutture in 
dnada. 

Roughly speakii^, Canada has a forest area of 781 000 square miles. But 
ate of the fact that the country possesses such great areas of timber- 
has been reco^sed within recent years that the supply was being 
uy depleted. This depletion was due not so much to the legitimate 
-ation of timber as to the enormous waste caused by forest fires and 
'^ent lumbering methods. As a result of this, the governments of the 
fal provinces, as well as the Federal government, wisely undertook to 
^ stop to these losses. At the present time all of the provinces whicu 
forests have some form of legislation looking to the protection 
^ timberlands from fire. 
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In order to show the progress that to been m^e, ^ w^s ^1^ 
may yet be attempted, the Commission of Co^^tion^, 
for^M Mr. Clyde Leavitt, just completed a re^ on forest proton i 
Canada.’ The report gives a resume of what to been a^plmhed throu; 
the operation of &e well known order N0..16570 of the Board of RaJw, 
Comitosioners, respecting the prevents of fore^ fires ^8 
lines It further points out the splendid progress that has been made 1 
British Columbia in holding the number of forest fires m that ^ovmcet 
a minimum and explains the wottog of existing legislation on the praa* 
in Ontario, Quebec and the Maritime Proving. ^ f xt, i. j- 

A special feature of the report is the discussion of the brush dispos 
problem in lumbering operations. In this regard the experienceof theUnita 
States in preventing fires in national forests, as well as the work that i 
being done by the Western Forestry and Conservation Association is hi 
explained The working of the topping law as applied to the forests intli 
Achrondacks is also covered fully. The use of oil fuel by railways m regioi 
subject to forest fires is given considerable attention, and the opinicE 
of the officials of railways using oil aie quoted copiously. ^ A sedion oftli 
report is also given over to a discussion of forest planting in Canada. 

The repoit as a whole should prove to be a valuable source of inform 
tion to those who are interested in conserving Canada’s forests. 


3a - The Palmyra and Dum Palms in West Africa. - de Qmasc(xm, c 

Annalts Ia Science ngronomique, Year 30, No. 4, pp. 408-419. ^ris, October i 

The wood of the Palmyra palm (Borassus fkbellijomis) is very v; 
able for building on account of its large dimensions and rigidity. Its populai 
leads to unfortunate results, for its utilization for European buildings ta 
precedence over the numerous uses of the leaves and fruits, so that ti 
is danger of its extinction in the parts of the Sudan bordering on the Sahel 
zone (upper Senegal and Niger). 

The natives make use of the pericarp only; the kernels, which constit 
one-third of the weight, may be used as a substitute for coroso, and ap: 
of £ 16 per ton has been offered for them at Hamburg, 

Certain precautions must be observed before a marketable product 
can be obtained. The nuts should be gathered soon after their fall 
prevent germination, and the kernels must be thoroughly dried bd 
opening, to prevent mould. At present two concessions have already h 
sought in West Africa. 

The writer also deplores the disappearance of the dum palm P 
phone thebaica var. oethiopica) (i) from the Upper Niger region, owing 
its careless exploitation for use with steam engines. An example ^ 
south of Timbuctoo shows remarkable results from careful reservatios 
this tree. The Governor of Togo, Count Zech, has proved \rithout doi 
the possibility of checking this careless exploitation by inculcating a 
appreciation of this tree amongst the natives, thereby encouraging 
Ranting and promoting the development of the colony. 




(i) See No. 2714, B. Aug.-Sept-Oct. 1911. 



[YGIENE of I,IVE stock. - ANATOMY AND PHYSrOI/DGY OF LIVE STOCK 83 


LIVE STOCK AND BREEDING. 


- HsligDAHt Ooddina in Shoep. ^ Bhruch m LcmdwirtsckafiUche Wochenschrifi ovOienb. 
far die Pfotmz Sachsm, Year 15, No, 47, pp. 387-388, Halle a. S., November 22, 1913- 
The writer gives a short description of Koch's oedema bacillus, the cause 
the abov^e oisease, which occurs in Germany tinder the forms of a purulent 
lamination of the vagina and uterus, an inflammation due to injuries 
ring shearing, and as an inflammation resulting from dog bites or infec- 
n during castration. The following preventive measures and remedies 
; recommended. 

I. Affection of vagina and utenis : segregation of lambing and sick 
es, which should be kept scrupulously clean ; the injection of oxydizmg 
iinfectauts into the diseased parts. 

^ 2. Inflammation of shear- woimds: disinfection of the wounds with benzine 
a solution of pyoktaniniodine tincture (to be prescribed by the veter- 
y) immediately after shearing, 

3. Inflammation from other wounds : thorough disinfection of the 
ris after castration. 

Studies ot the Endogenous Metabolism of the Pig as Modified by Various anatokv an . 

Factors, “ Me. Collum, E. V. and Hoaclakd, D. R. (Laboratory of Agricultural physiologt, 
:heniistry, University of Wisconsin) in The Journal of Biological Chemistry, Vol. XVI^ 

^0. 2, pp. 299-326. Baltimore, November 1913. 

rigs were fed on a nitrogen-free diet of carbohydrates, salts, and water, 
urine was collected daily, and the amount of nitrogen present under 
form of creatinine, creatine, ammonia, and urea, as well as the total 
3gen, was estimated. 

On a diet of starch and alkaline salts the total nitrogen output attained 
uinimum value ; the creatine content was constant and approximately 
al to 18.5 per cent, of the total. When the alkaline salts were replaced 
ueutral salts the total nitrogen rose immediately owing to an in- 
ised output of ammonia, while the urea and creatinine remained appro xi- 
ely constant; the same effect was obtained by feeding hydrochloric acid. 

The substitution, wholly or partially, of starch by fat in the diet had 
effect on the total nitrogen output, while the total creatine (creatinine 
-reatine) w‘as in one case increased and in another decreased, possibly 
ng to the fact that one animal was receiving neutral salts, while the 
received basic salts. Einally, the addition of up to i6 gms. daily of 
Izoic acid to the diet had no permanent effect on the output of totjj 
'<^gen, ammonia or ae»atinine, but the urea wus decreased and the 
are of opinion that the nitrogen lost in this form is converted into 
puric add. 

I 
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42 - lew Method lor Caloulatliig the Value ol Foods from the Point of Vi 
of the Produetlon ol Milk.- Hansson, N. in Mcdddande No. 85 frdn Central 
staUen fdr F9rs6ksvdsenda pd Jordkruhsomrddet, Husdjursafdelningen No. 12. 

During the last quarter of last century the method for calculati 
the nutritive value of the various fodders on the basis of their chemii 
composition which prevailed in agricultural literature was little followed 
Scandinavian breeders. It was too complicated, arid moreover expenet 
had shown that the values calculated did not always correspond to th 
effect; this was especially noticed in comparing coarse fodders (hay a 
straw) with concentrated foods. 

1111887, in Denmark, feeding experiments were undertaken with t 
object of determining the jproportions in which the various^ foods could : 
place each other in a practical feeding ration for cows without affecti 
their production. In the economic control of dairies carried out by i he cc 
trol associations the relative values thus found and expressed in “food unit 
were increasingly used, especially for the practical calculation of ratioi 
The number of these associations has increased to such an extent since t 
beginning of the century, that they at present exert a directing influence 1 
animal husbandry in Sweden as well as in Denmark. On the other hand i 
experience gained by the work of control has contributed to confirm and 
some cases to correct the relative values of all the common foods. 

The correctness of the values in food units was later confirmed by Ke 
ner's starch values, which, like the values in forage units, were a measu 
of the total effect of the fodders. One food unit corresponded on average' 
0.605 (i -33 1^-) of starch value, but there were exceptions ; thus the star( 

value of foods rich in carbohydrates, such as coconut and maize cakes, w, 
equal or even superior to that of cakes rich in protein, v/hilst the value t 
these latter in food units, based on feeding tests, was decidedly superio 
This difference is further confirmed by numerous feeding experimeU 
which in Sweden have included 32 different foods. (Summarized in H 
lings Landw. Zeiiung, igog-igi3). With the aid of the results of these tes- 
the writer has shown the cause of the differences between the two nietlioi 
of calailating the relative values of foods. By means of the results of test 
made with cakes and soya meal, he was already able to show in 1900, that Is 
imlk production protein in quantities greater than the necessary minifflifl 
had, in comparison with nitrogen-free substances, a value superior to tli^ 
found by Kellner in his experiments with fattening animals. 

This conclusion w^s confirmed by feeding experiments conducted 1 
the writer from 1910 to 1912 with peas, vetches and beaus. He replao 
quantities equal in food units, giving 2 kg. (4.4 lbs.) of a mixture of eq* 
parts of earthnut cake, bran and wheat instead of the same quantity* 
the ground pulse above mentioned, that is to say that 1.12—1.16 kg. (2-f 
2.55 lbs.) of starch v^.lue in the mixture of cake and bran are replacedl 
^• 33 ’I *38 kg. (2.93 to 3.04 lbs.) of starch value in the pulse, and yet in ^ 
^^es of experiments the latter gave an average production of milk and* 
fat inferior to that yielded by the mixture of cake and bran. Thusl^ 
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ifch value did not prove an exact measure of the feeds used for the pro- 
of milk. 

According to the WTiter, this difference between Kellner’s starch values 
(3 the Swedish and Danish food-unit values depends upon the fact that 
jlber's figures are the result of fattening experiments with steers, whilst 
e Swedish food-unit values are founded on experiments with milch-cuv/s. 
ether words the starch values serve to measure the valur of the various 
jds from the phint of viev.’of the formation of fat, while the food units con- 
fer them from that of the production of milk. Fats, carbohydrates and 
ide fibre have the same value in the two cases, but protein is more 
vantageously used in the production of the milk proteins than in the 
itting on of fat. 

It must be considered that the calorific value of the proteins of the fod- 
r is so well utilized iu the formation of similar bodies in the milk, in the 
etus and in the digestive liquids, that the effective value of the digestible 
otein of the fodder in relation to that of the digestible carbohydrates cor- 
Bponds to the full calorific value of the protein. 

‘ Die writer's calculations have verified the correctness of this opinion, 
when he reckoned the digestible protemoftlie fodder at 1.43 (correspond 
; to the total calorific value of the protein) instead of at 0.94 (Kellner’s 
ne), the calculated values corresponded to those which resulted from the 
ding experiments. The writer has thus introduced a method for cal- 
.ating the milk- producing value which only dif ers from Kellner's method 
: the calculation of the starch value as regards the figure for the reduction 
protein, 

The following is an example of such a calculation for earth nut cake, the 
al relative value of which was 98. 


Digestible protein 

Digestible fat 

Nitrogen-free extract ..... 21,2 \ 
Digestible cellulose 0.7 ) 


39.6 X M3 == 56.6 
7.2 X ^.41 = 17-4 

21.9 X 100 = 21*9 


Total . . . 95.9 

— milk-producing value. 

The effect of ikg. {2.2 lbs) of digestible carbohydrates is thus the unit 
liik-producting value, as it is of starch value.. The difference between 
e two notions is that the starch value considers protein only according 
s effect on fattening, while the milk- producing value expresses the effect 
)dder in the case in wliich all the calorific energy of the proteins is uti- 
1 for the production of milk - The two values are very nearly the same 
fodders poor in protein, the difference being insignificant for hay, green 
I and cereals, but more marked for pulse and cakes rich in protein. The 
iciple of recognizing in foods rich in protein a feeding- value higher than 
'r starch value is not opposed to K^ner's opinion on the starch value 
i? calculates the money value of the foods on the basis of a fundament^ 
•e, not only per kilogram of starch value but also per kg. of protein. 

The tablegiven on the neet page gives the necessary figures forcalculating 
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Milk-producing value of foods. 


Content of dfeotiWe matter ^ pfodnction j; 

n 


9 w P 

II " 

11 



fiartlmut cake 39-6 

Sunflower cake 28.7 

Coconut cake 12.5 I 04 


Mixture (% barley, % oats) . 


Vetches (seed) 
Oover hay . 


Mixed hay (clover and grasses) 
Meadow hay 


Barley straw 


Green food (oats and vetches) , 



98 74-9 94-0 

95 7 ®'^ ® 3*9 

100 68.2 74.3 

99 72-0 75-2 

97 67.4 68.2 1. 1 0.; 

95 59.6 63.2 r.2 O' 

g8 68.0 76.2 I.o a; 

96 65.9 75-3 i-o % 

70 32.0 33.9 2.2 0.J 

67 29.1 30.5 2.5 0.J 

64 29.2 30-5 2-5 0.? 

45 18.9 19-0 4-0 



the milk-prcducitig values, as well as the values of the foods usually eii 
ployed in the feeding of live stock. In order to institute a comparison, tl 
writer has also inserted the starch values and the quantities equal to af(» 
unit according to the scale employed in Sweden. The conformity of the 
units to the new values is shown by the figures of the last columns- - 
is seen in the last column, one food unit is generally equivalent toaboi 
0.75 of the new values, that is to say that in a mixture of fodders sati 
tying the protein requirements of cows and calculated according totl 
^ve-mentioned method, i kg. of barley, i.i kg. of the d^ mattet' 
roots, or quantities of other foods according to 0.75 kg. of uiilk-pro<l^^ 
value, are to be considered as one food unit. As the d^estible carbohydr^* 
which serve as unit of this valuation are used on an average for direct 
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nwithoiilyS-^ calories pergramme, one food unit contains about 2.7 cal- 
es utilizable for the production of milk. In order to satisfy the require^ 
ots as to protein, the food unit must contain loo gms. of digestible protein 
the maintenance ration and 135 gms. in the productive ration. 

The writer's method of calculation has removed one difficulty which 
s much felt in the valuation of the various fodders necessary in the cou- 
1 calculations required at dairies. The values of food units are all based 
feeding experiments made with fodders of average quality and are only 
plicable to such fodders. But in practice it often happens that fod- 
s of superior or inferior quality have to be used. In such cases, there 
5 not been hitherto any method for determining exactly the nutritive 
lue. Roots may be valued on the basis of their content in dry matter, 
(ich is almost entirely digestible and of equal nutritive value. It is 
^ally in the case of coarse fodders which have a higher and more 
Hed content of undigestible fibre that a base has been wanting for the 

! aon of nutritive value. 

;y means of the new method of calculating the milk-produdng value 
ders, this difficulty has been overcome and such a valuation may also 
dc for fodders of the most varie<l composition, provided their content 
jstible matter is known. By this possibility of determining the nutri- 
alue of fodders on the basis of cieniical analysis, the Scandinavian 
aon by food units, which v^-as hitherto purely empirical, has received 
ntific basis. 

A Study of the Correlation between Racing Performances and Breeding 
falue in Brood Mares* — Robertson, J. B. in Tfe Bloodstain Breeders' Beview, 
M. 11 , No. 9, pp. 185-197. London, October 1913. 

The writer attempts to ascertain whether there exists any association 
/een a mare's racing ability and her power to produce offspring possessing 
'dass racing qualities. W ith this object in view he has extracted from 
Racing Calendar the pcrformanecs of the dams of the winners of the 



Dons 

of t&9 classic 
winners 

Dams 

hlgb class 
perfanneffl 

Random 
sample of 1000 
brood mares 

G, 8. S. 

VoL XXI. 


percent. 

percent 

percent. 

Never ran 

14.8 

21.2 

36-5 

^ H. — Ran, but showed no form . , 

133 j 

*37 1 

29.5 

^ ^ Showed moderate form , . 

20.6 

20.0 

14.5 

P IV, — Fair winners 

25-4 i 

26.3 j 

16.6 

V. — Good winners 

13.8 

10.8 

2.5 

p VI. High-class raos mares . . . 

12.2 1 

8.0 

0.4 





- . 
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Derby, Oaks, St. Leger, and Two Thousand and One Thousand Guinq 
during the last 30 years and classified them. The re^ of ^ese investi^ 
tions is given in the first column of the accompanying table. In the ^ 
coud column are given the dams of racehorses which were not ttree-vtj 
old classic winners, but yet were high-class performeis. In the third coIuq 
are included 1000 mares of the G^eral Stud Book {G.S. B.) taken at raados 
Thus the performance of the dams of winners and high-class perforuKj 
can be compared with the average performance of brood mares of the G, i\ 

It will he seen from the above table that over 12 mares in every hiq 
dred which have bred classic winners, were either dassic winners themsebj 
or very high-class race mares, whereas in the General Stud Book there a 
only 4 mares in every hundred which could be so described. Consideiii 
the first two groups of the table it will be seen that 66 per cent, of the tiiaj 
in the General Stud Book either never ran or showed no form, as agais 
28 per cent, of the dams of dassic winners. In tact whidiever group he ej 
mined the result points to the conclusion that the chance of breediBij 
dasic winner is very much greater from those mares which have racing p! 
fonnances to their credit than from the others. 

44 - Colour InhOriUinee in Swine, — sunn, W, W. in American Breeders 
Vo!. IV, No. 2, pp. 113-123, Washington, D. C., 1913. 

As a result of 12 matings between pigs of the white Yorkshire bra 
and of the black Berkshire or Poland China breeds, 115 individuals wt 
obtained, all white. Crossbred Yorkshire X Berkshire of the Fj generati 
were mated together and produced 26 pigs of which 20 were white and 
black splashed with white, while crossbreds mated withBerkhire gave 65 pi 
of which 32 were white and 33 black with some white. All the recess 
blacks of the Fg generation carried more white than the original bis 
parent. 

The offspring of a white Poland China sow byaPolandCMuasi 
consisting of 21 individuals, could be divided into four classes, viz : 

II black with a little white; 

2 white « » black; 

1 half white and half black; 

2 all white. 

These results show the complete dominance of white over black in 1 
generation and a general tendency for the original parent colour to 
expressed separately in the F^ generation in the proportion of 3 dominsi 
to I recessive. But the fact that in nearly all cases the recessive blad 
the Fj generation carried more white than the original black 
suggests that each colour may be made up of a number of germinal W 
rather than of a single factor. 
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1(091-81664101 In Tripolitania. The Export of Stock and of the Products 
(liO StOCk'Brooding industry. — Ministcro ddu Colowe, Boildtino ii InfomAiUmi, 
ar I, No, 4, PP 163-206, Rome, October 1913, 

]iQch Production and Export. — The annual production of cattle in 
litania amounts to 50 000 head. The animals are exported to Malta 
. In 1907 and 1910, Italy imported Tripolitan cattle to the 
of £968 and £57 140 respectivdy. 

^hese animals are small, powerful, strongly built, and average 660 lbs. 
ight; before the war they fetched about £6 per head, The Orfella 
;ebel breeds are considered the best ; the former are good milkers, and 
tter excellent draught animals. The milk yield of an Orfella cow during 
months’ lactation period is reckoned at 220 to 260 gallons. The 
would be more profitable, if provision were made for water and fodder 
g the dry season, and due attention paid to the castration of unsatis- 
y bulls, selection, the increase of the herds, and the control of cattle 
ses. In order to increase milk production, the cows should be rigor- 
selected, and they should be supplied with green forage during a 
I period of the year. Cattle are sold"for ready money at the market, 
ither at a valuation, or according to their live weight. 

'he number af horses bred annually amounts to to 000 and the value 
ose exported every year is estimated at about £4000. Of these ex- 
d animals^ one-tbird go to Malta and two-thirds to Sicily. The Turkish 
rnment used to encourage horse breeding by prohibiting the export 
3od mares and, at times, that of stallions also. The best horses are 
iced in the districts of Tarhuma and Orfella ; only stallions come into 
larket. To promote and improve horse breeding, suitable measures 
d be adopted, such as better keeping, careful selection, and perhaps 
stablishment of stud-stations and other similar reforms, 
isses are much bred in the interior, about 50000 being produced annu- 
The Tripolitan ass is usually black and stands 10 hands high on an 
ge. It is an excellent worker, and.'its average price is £i 12 s. 

'he annual production of sheep is estimated at 100 000. Of the exported 
' 10 per cent, go to Malta, the rest almost exclusively to Egypt. Three 
s are distinguished: the Orfella sheep, the fat-tailed Gebel sheep, and 
Lrge woolless Sudan sheep. The Tripolitan sheep is exported as a rule 
s mutton, but is also exported frequently to Malta and Sicily for breed- 
urposes. In Tripoli, where fat is employed for seasoning, the fat- 
i breed is predominant. The average weight of these animals is 77 
the rams weigh 88 lbs., and lambs at 4 to 6 months 40 lbs. The 
>ield during the lactation period, which lasts 3 or 4 months, amounts 
\’i gallons. The sheep are very heat-resistant and fairly prolific ; 
'count cjf the numerous diseases which prevail, they have rather 
fleeces. In order to improve them, it would be necessary to induce 
'Stives (to whom all the flocks belong) to pay more attention to the 
‘gement of the animals, and to castrate and fatten all unsatisfactory 
■ Crossing with European breeds would, at present, be useless. The‘ 
price in Tripoli per head is £1, for rams £145 and i6s to £i 
imbs. 
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Goat keeping is veiy general in TripoUtania ; the breed is of ava 
size, and the^als are black. Their hve weight founts to 66 1, 
lbs A kid at 2 to 3 weeks old weighs ii to 15 lbs. Clo^ is made from 
shorter finer hair, and ropes from the longer. Under avourable , 
ditions, a goat gives i V, of milk daily ; the milk yield of the w 
lactation ^od amounts to 13 to 33 gallons. The natives prefer to 
the eoats' milk with ewes' and cows’ milk when makmg butter and ch 
The breed could be improved by better feeding, systematic organisation ol 
the sale, and rigorous selection of the anmals. 

Tripolitania possesses two important breeds of fowls: the Arab and 
Turkish. The first are good layers ; they are chiefly kept in the int( 
of the country and fowls are often sent to Malta and fetch per lb, 
Turkish fowl is somewhat larger and fattens better, but is not such a | 
layer as the Arab. The hens weigh 4^/2 .and the cocks 5 V2 lbs. 0 
breeds of poultry are little kept in Tri^litania. 

The Production and Export 0} Animal Products. — The annual m 
production of hides is valued at £26 000 ; one quarter is used in the com 
and the remainder is exported. France and America^ are the best cus 
eis, after which come Greece. Turkey and Asia Minor. The skb 
dried in the shade, and then treated with a 4 per cent, solutio 
potassium arsenate. Goat skins are worth, on an average, is 'jd t 
cow and ox hides £2 i6s ^d to £3 i 3 s yd per cwt. and camel 5 
from £i 8s 3^^ to £i i6s per cwt. Many hides and skins fetcbli 
prices, because they are dirty, contain holes, or are attacked by 
eases (especially warbles). Prices are highest in summer and auti 
as a rule, and lowest in spring and winter. The skins from the Si 
are exclusively those of goats, and are brought by caravans to Tripoli, 
trade was at one time of much importance, but is now insignificant, 0 
to establishment of water and railroad communication. From 1887 to 


the average annual value of the skins exported from the Sudan was £32' 
todayitisstill £12 000. The goat skins ate tanned in the Sudan, and us- 
dyed red or yellow for the market. The natives use for tanning vege 
substances such as " gedari ", “ afs-el-battum " adze ", " burbu 
pomegranate bark. The natives select in Tripoli those skins which ate 
tined for export to America. They take the average weight of 12 
as a criterion ; this should be betweenii and 13 lbs. Delivered on board si 
Tripoli such skins fetch from is 5^^ to is yd per lb. The goat skins are ( 
ly exported to Boston, for which port they are made up into bales, 
containing 25 doz. In Boston, the skins are thoroughly tanned, and 
sold to be made into boots, etc. So far, the attempt to introduce Sudi 
skins into the Enropean markets has met with no success. 

Before the war, the annual wool production of Tripolitania amo^ 
to 3 300 000 lbs., while 1 760 000 lbs. were exported, 1 320 000 lbs. 1 
sent to France and 440 000 to Italy. The production depends upoi 
Vipply of forage, and in years of drought is scarcely sufficient to meet 1 
requirements. The wool is coarse ; it is unequal, except in the best ft 
and is usually grey or black, and often speckted with white, but rarely 
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te and its quality is inferior. During the sale season, i. e, from April till 
unwashed wool fetches 3%^ pex lb., and washed wool yY^d to Sy^d. 
principal markets are Marseilles and Genoa ; after these come Triest 
Malta. Marseilles offers the advantage of a more ready sale, Genoa 
t of greater net profit. Bengasi wool is better, and consequently some- 
it dearer than the Tripoli product. 

pormerly, Tripoli exported annually about 250 tons of bones, valued at 

0 • this export does not now exceed 120 tons, estimated at £600. Of these 
p 90 per cent, are cow and sheep bones, while 10 per cent, are 
^ of horses and asses, Most of the bones exported go to France and 

jy. 

1 Before the war, the egg export trade was of considerable importance, 
jm 9 to 10 million eggs were exported annually, of which about half 
^t to Italy. Italy was a customer in the spring and winter, France in 
iuary and February, while eggs were exported to Tunis in the summer, 

‘ to Malta throughout the year. The price varied in winter (including 
cost of packing) from gs 6 d to iis lod, and in summer between 7s 

85 Sd per 1000, at the harbour of Tripoli. 

- Studies in Milk Records. — (I) Gavin, W. The interpretation of Milk Records. 
^Journal of the RoytU Aiticultural Society of EnzUmi, Vol. ?3 pp. 

:,ondoa, 1912. — (2) in. The Influence of Fcctal Growth on Yield. — Journal of Agricul- 
wal Sdme, Vol. V, Part 3, pp. 309-319- Cambridge, 1913. --*• (3) ID. On the Accuracy 
)f Estimating a Cow’l Milldug Capability by her First lactation Yield. — llnd., Vol. V, 
Part 4, pp. 377 - 390 . Cambridge, 1913. 

I. The writer, who holds the position of Scientific Expert to Lord Ray- 
\i$ Dairy Farms, has made a statistical study of the milk rect.rds of 
5 cows accumulated in the course of 24 years. He points out that in 
lies of the inheritance of milk yield in cows, it is difficult to assign a defi- 
: numerical value to the inherent milking capacity of each individual, 
iich figures as total yield per calf or per calendar year, avers^e per week, 

, are subject to wide fluduations from external causes ; to make them 
,'alue, it is necessary to enumerate in every instance the particular cir- 
rstances in which the cow^ in question has been placed during the given 
iod, In a statistical study tMs is naturally impossible, hence the ne- 
sity of defirmig a cow’s milking capability by one single unqualified figure. 
He classifies the external circumstances affecting yidd under the fol- 
ing headings: 

1) Age of cow. 

2) Number of weeks in milk. 

3) Number of weeks rest before calving (?. e. since the end of the pre- 
'Us lactation period). 

4) Interval between calving and subsequent service. 

5) Time of year of calving. 

6 ) Food, weather and general treatment. 

He then proceeded to select a figure which should be affected by t^ 
riamm number of factors aud to estimate as accurately as possible the 
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effect of those influences under which it does fall. After a prelimiuaij 
examination of the data, three figures were selected for comparison : 

l . Average yield per day from the 5th to the 12th week aftar calving 

^ \ 1.11 

n. Maximum yield on any one day, or M. 

m. Revised Maximum, beii^ the maximum day-yield reached « 
exceeded three times in any given lactation (i e, the high^ figure comnm 
to three entries in the record book), or R. M. 

These figures should be outside the influence of the external factor 
2), and little effected by 4). The writer proceeded to compare their vaiii 
biiity, and also their correlation with lactation totals, or L. T. (total 
per calf) both in normal and abnormal lactations. (Table I). 


Tabi^e 1 . 



Abnoraal 

(short) 

Konual X^ctatloni 

Abnonnal 

(km^ 

All 

Uctalin 

Weeks in milk .... 

30-34 

35-45 

40-45 

41-45 

55-60 


No. of cows 

167 

1233 

696 

590 

172 

2«5 

Variation coefficients: 







E. T 

26.45 

25.72 

25-^8 

25.46 

26.76 

31.6J 

A 

25.98 

25.78 

26.77 

27.13 

28. <54 

27.55 

R. M 

26.08 

24.77 

- 

26.11 

— 


M 

25'83 

24.68 

2555 

25-03 ; 

28.32 

265I 

Onrrelation with T. : 







A 

0.885 

-h 0.858 

-f 0.879 

4” 0.878 

+ 0.873 


R. M 

+ 0.831 

+ 0844 

- 

-l-- 0.876 

— 


M 

-|- 0.823 

-}■ 0.839 

-|- 0.869' 

-|- 0.876 

+ 0.832 




From this table it would appear that M is the least variable function ^ 
a cow s milk-production and that all the correlation coeffidents seem 
enough to justify the use of any of the three above figures jas determinants fi 
a normal cow’s yield. The mean A, R. M., and M. were all calculated jfl 
th^ different lactation periods given above and showed very little vaiu 
tion. Th^ was if an^hing a slight tendency to rise with the lengtlio 
the lactation, but the point requires more investigation. 
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jfow of the three figures A would be exposed to greatest enoi from those 
iuences which are general m character and tend to act in the same direc- 
lU for considerable periods, such as temperature, time of year, food, me- 
od of feeding, rainfall, housing, etc.. ; for during an unfavourable period 
lich would depress A, it might well occur that on one day favourable 
dimstances combined to allow the cow to show what her real capability 
IS, while in a lactation period where the conditions were favourable A 
be increased while M. would remain the same. On the other hand 
lords based on a single entry are liable to serious errors such as late 
Udng, extra food, clerical mistakes, etc... To avoid both extremes the 
iter finally selected the R. M. as the most suitable unit ; it possesses 
e further practical advantage over A of requiring no calculation. He 
en estimated to what extent the R. M, was influenced by certain dis- 
rbing factors : 

Influence of Age. — The mean R. M. for no cows was as follows: 


Mean R. M. with ist calf or m^’an R. Mj, =* 
» It R. M,. = 

» 30^ » R.M,. » 

» 4th I R. M|. n 

» 5tli » R. M.. = 

' » 6th a R.M,. s* 


9.8 quartii 

12.8 » 

14.4 >. 

15-3 “ 

15-8 » 

16.0 B 


When these values were plotted, the curve was smoother than that ob- 
ined from the T. of the same no cows or than that of calendar year 
tals of 125 other cows. The maximum is not reached till the 6**^ calf, 
it there is little increase after the 4^ calf. The writer suggests a rough 
riection for estimating the mature capability of a cow from R. Mi 
M2, R. M3, but the subject is discussed in detail in a subsequent paper. 

Influence of season of calving. — The mean R. M. for cows calving 
each month of the year was calculated on a total of 1418 cows and 
given in the following table (II). 

The highest means of R. M. occur with cows calving in April and May, 
id the lowest in August calving cows, corresponding to the supply of natu- 
1 succulent food. Mean monthly ly. T. of 731 of the cows with normal lac- 
tions showed very similar variations, but maximums occurred with cows 
living in November and December, and then gradually decreased till 
Hgust. The writer tried various corrections to reduce the error due to sea- 
t of calving and finally suggests the following, which proved the most 
utable as a provisional measure. 


Fm cows calving April and May . . . Deduct 5 per cent, from R. M, 

» July . . . Add 5 B to 1 

» August . . B 10 !) » » 


hflaence of period of rest. — 347 cows were divided into four groups 
lording to the number of weeks rest they had before calving, and iJie 
^ R. M. for each group was estimated. The figures were practically 
^hcal, so no correction need be made on the R. M. on this account. 
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Tabi 3 II. 


Uootli of ralvlog 

No. Of 

Reomds 

Mma R. IE. 

Oeriatioa of 
mean from atg 
for year 



quarts 


January 

136 

M -3 

+ 2.1 peri 

Pebniary 

175 

14.6 1 

+ 4*2 1 

March 

104 

14.7 ! 

+ 5-0 > 

April 

73 

15.5 

+ 10.7 > 

May ' 

87 

15-3 

+ 9.3 ^ 

June 

139 

13-2 

— 5.7 ‘ 

July 

153 

12.7 

- 9-3 > 

August 

112 

n .5 

— 17.9 » 

September 

67 

14.8 

+ 5.7 * 

October 

125 

14.4 

— 2.9 » 

November 

104 

138 

— 1.4 » 

December ... 

1 143 

13.8 

~ 1.4 1 



Muti 14.01 



2. — In this paper are given the results of an investigation into tbei 
nuence of the time of service on R, M. 1419 records were first exaM 
^ determine the time after calving at which tl^ mayimuTn yield first occi 
The records were divided into five groups according to whether thecii 
^ved in (I) April to November inclusive, (II) December, (III) Jama 
(IV) ;^bruary, (V) March, and tabulated according to the time which 1 
ap^d between the time of calving and the date of maximum day u 
(Table HI). 


It will be seen that 84 per cent, of the total number of cows reached ( 
ma^umdayyieldbythe 8th weekafter calving, 02 per cent by the! 
week per cent by the 1 6 th week. Three-quarters of the 8 per cent.! 

n reauied their maximum by the 12th week were Januai)'^ and^ 
ru^ vers, leaving only 2 per cent for cows calving during the remain 
0 toe y^. Taking the Jan. andFeb. calvers by themselves, only72 per« 
^ the i2th week, but 97 percent I 

20toweek. February calvingcows aloneshew conespofi^ 
74 per c^. for the 12th week, andioo percent. forthe2otlil^1 
these figures are plotted in curves superimposed on one another accorttt 
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Tabus III. 


Percentage 0/ cows reaching maximum day-yield during : 


Ptte of calvbg 

Weeks after caWbg | 

No. of 

records. 

lit 
t0 4tlt 

■ 5 th 

I to 8tli 

9th 

to xath 

13U1 
to idth 

XTth 
to 20U1 

sist 
to Sfttl 

ssth 
fo ^th 

^ to November . 

67.5 

29 

2 

0.5 

<^5 



0-5 

862 

ember 

55 

27 

10 

05 

3-5 

4 

- 

141 

luary 

40.5 

28 

3.5 

X2.5 

12.5 

3 


136 

jniary 

41-5 

15 

17.5 

24.5 ' 

x -5 

- 

“ 

176 

cch 

23 

31*5 

38.5 

7 

- 

— 


104 

monibs 

57 

27 

S 1 

5 

2 

I 


1419 


Tabi^e IV. 
Average daily yields. 


Weeks 

No. of weeks after catvbg wtien served 

tkfter calvbg 

SthtoSth 

9Ut to lath 

13th to ifith 

i^thtoaoth 

sjtlitoaSUi 

31th to 40th 

daiid4tb . . . 

100 

TOO 

ICO 

loo 

ICO 

100 

.erage daily yield 
in quarts] . . . 

(14.8) 

(I4.I) 

(13.7) 

(I 4 . 0 ) 

(X 3 - 3 ) 

(13.2) 

t-^th .... 

97 * 

99 

99 

98 

98 

97 

h-^l2th .... 

68 

go* 

86 

90 

89 

88 

ith— 16U1 . . . 

81 

' 82 

77 * 

82 

77 

79 

'tli~2oth . . . ! 

73 

73 

69 

73 * 

7 * 

71 

■st— 24th . . . 

63 

66 

63 

66 

67 

64 

itb— 28th . . . 

5a 

59 

58 : 

61 

63* 

60 

)Ui— 32nd . . . 

40 

50 

5 ^ 

55 

39 

56 

|td~-36th . . . 

as 

34 

40 

47 \ 

56 ! 

51 

?th.-.40th . . , 

— 

- 

— 

- 

48 

47 * 

t?t*~ 44 th ... 

- 

- 

- 

— 

35 

45 


*^Perioa ot service. 

^ after whkli the foetal gtomb aiq>ean to toflueace the fields is entoed b Halles. 
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theircalendar dates, it becomes evidentthatthe delayed ma^^a arebej 

case reached about the same season of the year, namely April and 
the cows respond to the extra stimulus of abundant and succulent green || 

247 records of cows calving in May and June were then examiaij 
determine the influence of the time of service. The cows were divided upj 
six groups according to the length of time elapsed between calving ; 
time of service, and their average daily yield was estimated for 44 we^ 
(see Table IV, on previous page). 

It would seem that in no case has foe^ growth reduced the yiel^ 
compared with that shewn for the same penod by groups where service 
not occuned) sooner than 12 to 16 weeks after service. In the case of gToti{ 
II, and V, it appears to have had no influence for 16 to 20 weeks, Si 
then, 12 weeks at the very least (and probably 16 to 20 weeks) must eli 
between service and any fall in yield due to foetal development, and s 
97 per cent, of the cows were found to have reached their maximum j 
yield within 16 weeks of calving and 99 per cent, in 20 weeks, the elm 
of the Revised Maximum being aflected by time of service are seentj 
very slight. 

The table also shows that the milk yield diminishes generally in 
absence of gestation and that the decrease due to this cause may be 
tinguished from that caused by foetal growth. The writer also points 
that the rate of fall in both cases is very similar. 

3. — This investigation was based on the records of 336 cows whicli 
5 or more calves, l^actations were measured as R. M. in quarts thiougb 
The mean R. M. and variation coefficients with the different calves 1 
as follows : 

Variatioii 

coeffidttt 


Meat! R- M.^ 9.3 quarts 21.2 

» R. M.2 12,8 » 16.6 

)) R. M.j 14,2 » 17.8 

» R. M.| 14.9 a i6.6 

1 R. M.j 15.4 1 17.8 


The coefficient of variation is 21.2 with the first calf, after which it 
to the neighbourhood of 17. Determinations made from a smaller n 
ber cf cows revealed a tendency to rise again after the 5th calf. Thf 
creased variability of the ist lactation yield seems more likely to be dt 
the greatly varying condition in which heifers are brought into the d 
ing shc 4 than to have any physiological basis. Differences in feeding 
general treatment, and most of all in age, must influence very greatl) 
first lactation yield, and this influence must tend to decrease as the mil 
career advances. In considering the conelation between the first and 
sequent lactation yields, it becomes necessary to decide on a figure tc 
present a cow's mature capabihty. :^or reasons analogous to those forff- 
M. was selected as the figure to represent a lactation yield, the 
R. M. was taken to represent a cow 's mature capabffity, and the follow 
correlation coefficients were obtained : 
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K* M., with 

Max 

R. M. 

•394 

R. M., • 

» 

» 

•452 

R. M., » 



.506 

R. M.| » 

» 

» 

605 

K. M.| » 

a 

» 

762 

AveraKC of R. M.| -f 'R. M., » 

a 


.526 

R. M., 

with 

R. M, 

•437 

R. M.2 

0 

R. M., 

.388 

R. M., 

» 

R. 

>576 

R. M ,4 

1 

R. M., 

.527 


The conelatioa between R.Mj and Max. R.M. is low, but can be substan- 
ally incrrased by taking the averse of R.M, i R.M^, and the fact that the 
iationship between all successive lactations is somewhat distant makes 
le correlation between R. M, and Max. R. M. more important than the 
alue of .394 alone would indicate. 

With regard to the estimation of mature from first-calf yield, a simple 
ictor will not suffice, since cows starting badly tend to increase to a greater 
roportion of thdr first-calf yield than those which begin with a higher figure, 
ecourse must therefore be had to regression coefficients, which are given 
1 the following table, together with the probable error of the estimate 
’ableV). 


Tabee V. 


l,actation 

Regiessiou Coeffideait 

Probable error 

(rf estimate 

1st 

.57+0.050 

1,77 quarts 

2rd 

.58 + 0.046 

1.66 * 

. 3rd 

.60 +, 0.037 

173 » 

4th 

73 + 0.035 

1.58 '• 

5 th 

.82 + 0.026 

1.28 1 

Average ist + 2nd 

•79 + 0053 

1.58 » 


An example is given of the use of these coefficients, showing that if 
ow gives R. M, = 7.3 quarts, which differs from the mean by- -3, then 
Max, R. M. will be = mean Max. R. M. — (2 x .57) 

==17.14-1.14 
=16 quarts. 

rther the chances are even that this estimate is correct within the limits 
1.8 quart. The inaccunacy is likely to be greater than this, since re- 
ssion of R. has not yet been shewn to be linear. 
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Table VI is given for estunatu^ the Max. R. M. from R. Mj, andfn 
the average of R. and R. Mg.. 


Table VI. 


K. ]£.} 

CalctUaied 

Mu. K. U. 

Limitool 

pfObiUe efior 

Lactatlcm toUi 
conapoadUtg to 
Mte. R. U 

1 

qtfc 

qts. 


->1 

gattou. 

5 

14.6 


685 

6 

lyi 


709 

7 

15.7 


733 

8 

16.3 


757 

0 

16.8 


78: 

10 

17.4 


80. 

xz 

18.0 


82; 

12 

18.5 


851 

13 

19.1 


87^ 


19.7 


898 

15 

ao.3 1 


921 

i6 

20.8 


9^-1 

Aytatfit 

a. M., + a. M., 

? 

13.7 

± t.€ qt. 

65J 

8 

14-3 

i 

684 

9 

* 3-3 


717 

10 

1 16.1 


750 

XX 

16.9 


783 


17.7 


8i5 

*3 

18.5 


849 

14 

19.3 


882 

15 

20,1 


915 

X6 

20.9 


948 
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315 cows were also divided into three classes according to whether 
ir R. Ml was under 10 quarts, 10 to 12 quarts, or over 12 quarts, and 
irmean R. M. was calculated for subsequent lactations. (Table VII), 


Table VII. 



No. of cows 1 

Mean 

Average 
of aU lactations 

R. M.1 

R. M., 

R. M., 

R. 

R. M., 

R. M, 

Coiiespoa> 

ding 

lactation 

total 



qts. 

qts. 

qts. 

qts. 

qti. 

qts. 

gallons 

5^ quarts. 

153 

8.1 

11,3 

137 

144 

15.4 

12.6 

604 

[O-II » . 

112 

10.4 

13-3 

14.7 

15-3 

J 5-9 

139 

658 

12-17 B ; 

— 

130 

14.9 

]6.z 

16.4 

16.9 

15-5 

724 


Assuming milk to be worth %d a gallon, an average cow of dass A would 
e a return of £20 more than an average cow of dass C. In practice it 
Kars that cows of dass C should be discarded after their first calf unless 
^ extenuating circumstances are present, in which case a more reliable 
gment can be formed of the cow^s subsequent value by the mean 
Ml -f R. Mj. Cows of Class B will probably pay to keep, but will 
bably not turn out high yidders, while Class C wiU tend on the whole 
maintain a good proportion, though not all, of their original start. 

In condusion, the writer points out with regard to the practical appli- 
ion of his results, that the definition of a cow*s mature capability by 
ans of her Max. R. M. implies many years' dday and reduces the avail- 
e number of records by exduding all cows which did not reach 
turity. Therefore it is advisable that a uniform system should be 
med to deal with immature cows by calculating the Max. R. M. from 
; data available in each case. It is possible that calculation will give 
many cases a less accurate result than a prognostication by a practical 
«der, but in such work it seems essential that personal bias should be 
iuded. 

^ Comparative Investigations into the Performance of the Breeds of Cattle 
kept in the Province of Saxony, Prussia. — erbinghaus, h. in Deutsche Land’- 
virtsckafUiche Tiertucht^ Year i;, No. 40, pp. 473-476; No. 41, pp. 490-493. Hanover, 
October 3 and lo, 1913. 

The writer avails himself of theresultsof five Milk Control Associations 
the province of Saxony (Naumburg a. S., Mansfelder Gebirgskreis, Droy^- 
• Kayna and Witzenburg) in order to compare the cattle of the higher lands 
th those of the lowlands. The records of the five associations for 672 Sim- 
^ cows and 956 IvOwland cows show the following results: 
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In the the Simmentais, the live-weight is 132 lbs. greater than in the L 
lands and the increase in weight 20 lbs. greater. With almost the sameq 
sumption of starch-values and the same number of milking days the Bla 
spotted cattle yield 504 lbs. more milk than the Simmentals, but as ^ 
tnilk contains 0.6 per cent, less fat they fall short of the Simmental inj 
production of butter-fat by 23 lbs. 

Tk records of the Naumburg a. S. Association (all large farms) ait 
follows : 


Breed , 

No, 

of com ' 

Li're- 

W^lt 

Milk 

yield 

i 

h 

ojKj 

olgj 



1 lbs. 

Ibe. 

pern 

Simmental 

44 

1 316 

3722 


Red-spotted Lowland 

H 7 

1347 

6 653 . 


Black-spotted Lowland 

245 

1 314' 

, 6844 

LJ 


The increase in live-weight was greatest relatively in the Red-spott 
actually this and the Simmental were equal, and40 lbs. more than theBli 
spotted. The Simmental is again first for butter yield, exceeding thel 
spotted and Black-spotted by 27 lbs. and 10 lbs. respectively, Therei 
however, no marked difierences in general performance between the tli 
breeds. 


The cows under the control of the Mansf elder Gebirgskreis Associat 
(large and medium farms) were 247 Simmentals, 450 Black-spotted L 
lands and 91 Harz. The result is that for the same ages and numba 
milking days the Black- spotteds yielded the greatest quantity of m 
l^th absolutely and relatively, hut were run very close by the Simmeul 
The Harz cattle yielded 739 lbs. of milk less than the Simmentals. Tk 
wnt^t (3.62 per cent,) and the quantity of fat (397 lbs.) were highest 
the Simmentals, while Black-spotted Lowland and Harz cows shfll 
nearly the same quantity of fat( 2 i 4 , 5 and 209 lbs.). As regards the conai 
bon of starch values the Black-spotted come first with 3963 lbs.; thej 
followed by the Simmentals with 3898 lbs., and the Harz with 0 
imment s and Black-spotted Rowlands are relatively and absoW 

Tw somewhat inferior, notwithstas 

the fact that relabvely they exceed the Black-spotted animals in tbe? 
a , reat differences, however, do not exist among these bree<h 
performances of Simmental crosses (bylowlii 

l^b^ds, etc.) with pure Simmentals, from the data of three .Is* 
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Collecting the results of the investigations, it may be said that under 
game economic conditions Simmental cattle possess the followbg ad- 
and disadvantages in comparison with the other breeds. 

I.— The live-weight and increase of live-weight at the same age are 
ter than in the other breeds. 

12. — The yearly yield of milk is lower than in the Black and Red- 
;ed Lowland cattle, but higher than in the Harz and cross-bred animals, 

— The fat content and the quantity of fat produced are greater 
in the other breeds. 

— The consumption of fodder expressed in Kellner's starch-values 
sentially the same as in the other breeds, the relative milk yield is 
; but the butter-fat yield and increase of live-wright are greater than 
e other breeds. 

'be Fralbarg Pied Mountain Cattle and their Employment for Crossing 
ith the Gorman Blaok-spotted Lowlands. — b^iller, p. in jakrM f 4 r 

pfaktische Titrxueht tinschlusslich der ZUchtungsbioh^ie, Year 8, 

I. 1-87. Hanover, 1913. 

D his very comprehensive article, the writer gives a detailed account of 
!scent and history, as well as of the areas of distribution and breeding, 

: Pied Mountain cattle native in the Freiburg Alps (Switzerland). The 
lal home of this breed was in the north, whence it was presumably 
;ht to Switzerland by the Celts many years before the Christian era. 
identical in origin with the Black spotted Lowland breed, but received 
of other stocks (red Germanic cattle) at a very early period. Its 
r alone distinguishes it from the Simmental, to which it is in no wise 
or as regards performance. 

The number of Pied Mountain cattle in Switzerland was reckoned in 1911 
J 196, of which 18 732 were in the Canton of Freiburg, and 6 000 
at of Berne (chiefly on the Jura). The Association of Swiss Pied Cattle 
iers (" Verband schweizerischer Schwarzfleckviehzuchter ”) in 1911 
led 29 breeding societies (28 in the Canton of Freiburg and i in Neuen- 
with 45 bulls and 2574 cows. 

[he Pi^ Mountain cattle are exported to nearly all European coun- 
although only in small numbers, owing to their black colouring, 
for breeding purposes, when from six to nine months old, fetch £ 20 
32 in the market in BuUe, while yearlings and two-year-olds make 
0 £ 100. The latest aims of the breeder are to obtain more even herds 
inimals with black heads and a white star (the Dutch markings) 
id of with white heads. Of the total number of prize bulls in 1911 
: 40 per cent, possessed the required black head. The writer gives the 
let, Marquis-Max and Kapitan lines as those which produce the best 

jiie milk yield is from 5500 to 13000 lbs.; the average weight of an adult 
om a good herd is 1430 to 1540 lbs., while that of a bull at three to five 
be as much as 2400 lbs. They kill at 58 to 65 per cent, 
n the nineties of last century a considerable numb« of Pied Moun- 
^ttle were brought into Germany, especially for the improvement of 
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the Black-spoUed Lowlands. The first crosses usually proved very . a 
factory, but further crossing tended to improve the fattening propeii 
at the expense of the milk yield ; this led to the Freiburg bulls being 
longer employed. Further, attempts to breed Pied Freiburgs pure in G 
many founiUttle encouragement from the authorities. At the present d 
Freiburg blood is still to be found in isolated Lowland herds in Thiiriii| 
in Posen (sugar-beet farms) and m Kulmerland, West Prussia. The wii 
does not recommend this breed for crossing with the Black-spotted Lowla 
cattle, though he considers it adapted for special fattening purposes, 

49- An American View on the Beef Cattle Situation. Present Status o| 

Industry. — CommuMcated to the Inttmutional Institute of Agriculture hy t 

Kej^NXDT, Director of Agriculturid Ej^ension, loiea State College. 

The solution of the beef cattle situation is one of the most import! 
problems before our American people. This is something which conc«i 
every man, woman and child in the United States. For the first tiint 
the history of modern civilization our people are facing what appeals 
be a near beef famine. It has been gradually approaching us ever sii 
1907. The rapid increase in our popidation, thus a much heavier demai 
for beef, has caused high prices for all kinds of meat ; thus many fans 
have sold their breeding herds as well as the normal increase. The res 
has been a marked increase in demand and a very noticeable falling' 
in supply. 

The World's cattle supply, — A shortage at home would not besoi 
rious a matter from the consumers' standpoint, if there were an abtimi^ 
supply in other countries. For some time the writer has been gathering 
concerning the world's supply of cattle. It has been necessary to indi 
all classes of cattle, because few countries outside of our own are able 
furnish separate figures for beef and dairy cattle. Fairly reliable figi 
have been obtained concerning the increases or decreases in the nnii 
of both cattle and people in practically all of the leading meat produd 
and consuming countries of the world since 1900. These figures shown 
clusively that in all of the countries, except Australia and France, the inerfl 
in cattle production has not kept pace with the increase in the ntunte 
people. A careful study of the same will clearly reveal the fact thattin 
is a world-wide shortage of cattle and that the most alarming coodili 
of affairs prevails in the United States. 

The average increase in population is 19.9 per cent, and of cattle aln 
2.18 per cent. 

Free mats from foreign countries, — A great deal has beeiis 
concerning the effect of putting meat on the free list. Some peopled 
claimed thet it would insure an abundance of good beef for the Aniei'' 
people at moderate prices. Others have maintained that the putting 
on the free list would drive the American farmer and ranchman out 
^cattle raising business, on account of the low prices for meat and consequ^^ 
of cattle on foot, which were sure to follow such legislation. A careful 
of the world’s cattle supply would indicate that both factions are ^ 
sure to be disappointed. That there is a world-wide shortage of 
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Population. 

Cattle 

Countoy 


Inoease 

since 1900 

Increase 

Decrease 



since 

1900 

« 


2% 

2% 


any. ■ 


'6% 

4% 

- 

d Kingdom 



4% 

- 

■ia-Hungary 


• 0 % 

. 2 % 

- 

xan Russia 


14% 



Ja 


35 % 

20% 

80 % 





m 

lUna 


4 “% 

- 

(’% 




■ 8 % 

40% 





Zealand 


30% 

^ 6 % 

- 

d States 



~ 

30% 


lot be denied. This bemg true the placing of meats on the free list 
)t likely to reduce appreciably the prices of beef to the consumer or the 
ailing prices for beef cattle. It is a well established fact that Europe 
seat hungry and must look to Argentina and Australia for its supplies, 
must thus bid against the United States or any oth^ contender in the 
id’s market. Even the most optimistic believers in free meat figure that 
lie very outside not more than 4000 head of cattle per week, or 2 000 000 
of beef, can be expected. This amount would barely furnish enough beef 
our annual increase in population. The very lowest estimates on our 
iial beef consumption place the amount at 56 lbs. per person, or for the 
le population 14 400 000 lbs. per day ; thus our people would eat the 
re amount of artidpated yearly importation of beef, some 100 000 000 
iu about seven days. T^ is a case where the law of supply and de- 
id will be the controlling factor in the establishing of prices. 

Commons in the United States . — The beef cattle industry of the United 
is in a most precarious condition. Between January 1907 and J anuary 
5 . the number of beef cattle in the United States decreased by 15 970 000 
or about 32 per cent. During the same time our population increased 
lit 10 000 000 people. Conditions are going to be worse in the next 
or three years, A few weeks’ study of any of the stockyards’ market^ 
ooa^ce the most optimistic person that there are altogether too many 
heifers and calves beii^ rushed to market for the future good of the 
business. It is a most pitiful sight, in the face of the present marked 
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.. f oohIp look over the daily receipts of our southern auj 
shortage of catt , 15 to 40 per cent, of the animals offered t, 

western markets and find from 

S^sTon S^s. This condition of affairs, if continued, can mean b, 
^fttoe namely fewer and fewer cattle in the years to wme. 

Duty. - It has been said that it is the farmers du^j. 

feed our people. This must necessarily include meat supphes, one of tl, 
teed our pwpi . , • ^ If he is to fulfil his duty, he must get b® 

SraTto more cattle. The F^^nt indications are that the future pri« 
of beef cattle will be high enough to make the business a profitable occupr 
in ^ prTduction must L be regarded as a fador in the cons«v,. 
ion of tte toility of out soil. Soil conservationists claim that every to. 
a bushel of corn is sold off the farm about 16 cents worth of fertility i 
re“. If corn be fed through beef cattle, but 5 c^ts worth of fertd* 
s"ed. About the same ratio prevaUs for the other gram and fora, 

crorofthefarm. These are factors worthy of careful consideration. Ut. 

is nLore important problem before our Amencan people than the maint® 

L and bXg up of the fertiUty of our soil. Considemg the lah 
involved, no line of farming is better adapted to soil-building than W 

necessary to insure successful f reduction of beef %n the Com M 
of America. — i . — We must put more of our land under blue pass pastm 
Many Iowa farmers are getting from $10 to *15 p« ame from the blue gra 
pastmes through the utiliration of the same for beef production and cati 
Lding purposes. This is an excellent way to help solve the labor probta 
on the torn as beef cattle require but very little labor during the graiq 


SC&SOQ ‘ic 

2. — The farmers of Iowa annuaUy leave from five to seven miUio 
acres of corn stalks in the fields, thus very largely wasted. This is a wastt 
ful method of farming, something unknown in the more densely popi 
lated countries where landisonapar with or higher in value than our ofli 
A large amount of this waste could be, and will be, diminaW throug 
t^e use of the silo, and then we shall be able to winter economically m 
beef cows and young stock on our farms. 

3. _ There should be some alfalfa grown on every Iowa farm, iws 
the heaviest yielding, most drought resisting, most palatable and cm 
nutritious crop that can be grown on our farms. No other crop is- 
valuable in the growing and finishing of baby beef. 

4. — The wise farmer will retain his heifer calves and cows for bree^ 
purposes. Future prices for beef cattle should be as high as or higher ft 
those of the present time ; thus it is a short-sighted policy which 1^ ' 
man to dispose of his breeding stock. This is a time when men shot 
increase, not reduce their breeding herds. 

5. — A nmn to be successful in any line of work must stay by thejf 
the fellow who is always changing never makes much progress.^ Th* 
especially true of the bed business. No man can anticipate the high ^ 
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OX the low ones, but the man who is always in the business is sure to 
profits when the other fellow is short, that is when the demand is 
er than the supply. 

On the Relation between the Fat Content and Natatory Powers of Fish. — nsH 

•olimanti, Osw. in Biochemische Zeitschrifi, Vol. 56, Part 5*6, pp. 439-445, Berlin 

ovcinbcr 5, ^913* 

fhe writer tried to ascertain by means of chemical analysis whether a 
eace exists in the water and fat content of marme fish of the nekton and 
10s which whould account (independently of the swim-bladder) for the 
ent swimming capacity of these two groups. It is shown by the data 
i in the tables, that the water content of the fish of the nekton is some' 
less than that of those of the benthos, while the fat content of the f or- 
is about three times greater than that of the latter. Further, within 
of these groups differences can be shown to exist in the water and fat 
;nt ; the less active the species, the more water and the less fat it con- 
, and vice versa. From this, the writer concludes that a correlation exists 
eeu the natator>^ powers and the specific gravity, or fat content,and 
ders that the fish of the nekton owe their greater swimming capacity 
mly to their larger swim-bladder, but also to their higher fat content, 

^r-F&rming in C&nndA. — a Report to the commission of Conservation, Jones J. W,, OTHER 
p. 159, Ottawa, 1913. uvE stock. 

This report is a manual of fur-farming, giving an account of the history 
present extent of the industry, as well as practical details of the ranches 
hich the different kinds of animals are kept. The preparation of skins 
lanufacture and the commerce of raw furs are also dealt with. 


FARM ENGINEERING, 

Experiments with Meyenburg*s Motor Cultivator (i). — BRsiiGNitRE, 1,. in agriculturaz 

Journal d* Agriculture Pratique, Year 77, No. 44, pp. 557-559. Paris, October 30, 1913, machinery 

In order to investigate the difference between the work of the plough 

of the motor cultivator and its effect upon the crops, parallel experi- nn’^BMENts. 

ts with wheat and oats were conducted in the autumn of 1912 at the 

cultural College of Grignon. Both cereals were sown on some plots 

had been ploughed and on others that had been worked with the motor 

vator. 

The writer gives a short description of the machine and then passes on 
k experiments. The wheat was sown after potatoes and at the rate of 
[bs. per acre, and yielded, per acre, as follows ; 


0 8% No, 97a, B, Ang, 1913. (£i). 
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of Bheaves 

Straw 

Grain 

Chu 


Ibe. 

Itie. 

U». 

IbT 

On ploughed land 

8474 

* 5 263 (62.1) ; 

2 373 (28.0) 

S3S (Jj 

On land worked by motor 

8082 

4 888 (60.5) 

2 489 {30.7) 

705 





^ 


r -The figures ~~b bfactets in this and the ' foUowiag tables refer to the peiceatage of stia*' 


and chaft 


On another plot, after carrots for feeding, wheat was sown at thei 
of 107 lbs. per acre ; the results were the fdlowii^^ 



Weight 

ol sheaves 

Straw 

Grain 

Chall 


, lbs. 

lbs. 

lbs. 

Ibi 

On ploughed land 

9143 

5 575 (61.0) 

2877 (31-5) 

691 [: 

On land worked by motor 

9 143 

5932 (64,9) 

2 498 (27.3) 

7M(J 



— 


The total average per acre was thus : 

on ploughed land 5 4I9 1^?. straw and 2 624 lbs. grain 

On land worked by motor cultivator . 5 410 )i >>2 493 » ” 

The difference is too small to justify any conclusion being draw 
favour of the plough. 

The second part of the paper deals with experiments madewitii 
In experiment I the crop was harvested on August 7, in II in August 
both were threshed soon after. 

The results were: 



Weight 

of sheaves 

Straw 

Grain 

Cluf . 


lbs. 

lbs. 

lbs. 

Ik 

1 On ploughed land . . . 

6 601 

3 960 (60.0) 

1927 (29.2) 

714 (II 

^ \ On lar d worked by mo- 
f tor cultivator .... 

4460 

2 462 (52.2) 

I 195 ( 26 . 8 ) 

803 (ll 

1 On ploughed land . . . 

5855 

3 690 (63.0) : 

1952 ( 33 - 3 ) 

213 & 

\ On land worked by mo- 
( tor cultivator .... 

4 086 

2 531 ( 6 i- 9 ) 

1.37* ( 33 - 6 ) 

184 (i 
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In the experiment with oats the difiereuce in favour of the work accom- 
led by the plough is more marked. 

Motor Plough Trials of the German Agrieultural Soeiety at Klein- Wanz- 

ebeU. — I/IChtsnberoer in Deutsche Laniwirtschaftlkhe Presse, Year 40, No. 86, 
)j). 1027-1029. Berlin, October 25, 1913, 

The trials of motor ploughs organized by the German Agricultural 
ety (" Deutsche Landwirtschafts-Gesellschit '") extended over a period 
early two months and consisted of a preliminary trial which lasted seven 
3' of the trial itself during three days, and of a thirty days* trial of re- 
ince, followed by an eight days' brake test. 

Nine outfits were presented; one of them, Kuers’ plough (of Tegd 
• Berlin), belonged to the double -engine system ; five were tractors 
ling the tillage implements attached to them, and the three last were 
or ploughs in which the machine and the plough are in one body. 


Table I. 


Plough 

Date 

Work 

per 

hour 

Depth 

of 

work 

Fuel 

consumed 

per acre 

Cost 

of fuel 

per acre 

Fuel used 


Aug. 

■ 

acres 

inches 

lbs, 

s d 


S 

21. 

1.047 

10.6 

17-53 

1-7 

Crude benzol 


22. 

1.040 

7-5 

14.99 

1-5 

» 

. C 

21. 

1.784 

10.6 

27.84 


Citin 


22. 

1-935 

75 

21.86 


» 

ersal 

21, 

0.800 

10.6 

— 


Benzol 

«... 

22. 

1.278 

8-9 

22.84 


a 

■pillar 

21. 

1,685 

II.O 

26.41 

4-5 

Benzine 

» .... 

22. 

2.180 

7-9 

18.29 

3-0 


(large) 

22. 

0.988 

8-3 

33-36 

B 

Benzol 

(small) . . . 

21. 

0.680 

10.6 

34-17 


Benzol 

* 

22. 

0.741 

9-1 

26.50 


X 


21. 

1-354 

11.2 

23-73 

3-0 

Benzol 


22. 

1.621 

8.7 

18.29 

2-3 

» 

" 

21. 

1.606 

12.0 

24.80 

3-1 

Benzol 


22. 

r-525 

7*5 

19.18 

2-5 

X 

>. . 

21. 

1.290 

10.4 

21.28 

2-9 

Benzol 


22. 

1.389 

8.1 

19.36 

2‘-6 

B 
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The writer rives some data on the ploughs and reports upoi j 
various trials. In the trial itself all the outfits worked in the S3.me {,( 
Lder conditions as similar as possible and under cont™ in<hv4 
control. Account was kept of the consumption of lubncants , 

water, of the area and depth of the work done, etc. further, tte qu* 

of the work and thfe manner of working were also considered. The leaij 
of the two first days of the trial itself are given m Table I- 

On the third day of the trial all the machines were submitted to dy* 
mometer tests both when running empty and with a M load ; the dyn 
mometers used were self-registering instruments with glycenne fill, 

and mounted on wheels. . • j j • n. .l 

The following table contains the data obtained dunng the thirt 

days’ resistance test : 


TabItE II. 


PlOTlgll 

Number of days 
during which 

Area plou^ed 


the plough 

could 

work 


Depth 1 

Tola 

did 

work 

less than 

?y* 

inches 

7 ^ 

to 10 Vi 
inches 

more than 
10 Vi 

indies 




acres 

acres 

acres 

aai! 

Kuers 

33 

31 

81.5 

— 

228.8 


I. H. C 

33 

32 

73-8 

202.4 

154-7 

43 "' 

Universal 

35 

26 

156.5 

— 

86.8 

ni 

Caterpillar 

33 

33 

133-5 

46.5 

3^-3 

4943 

Pohl (small) 

— 

— 

60.1 

8.7 

— 

6^ 

Akra 

33 

25 

— 

330-8 

— 

33 " 

Stock 

35 

34 

194.7 

— 

117.8 

3 ui 

W. D ... 

32 

31 y2 

83.3 

152-3 

54-2 

25 §i 


54 - Maillet*s Motor Tilling Machine. — U Genie Rural, Year No. 

pp. v6, Paris, Tune- July 1913. 

This is a description with illustration of a motor tilling machine wb 
is characterized by the tiding implement being screw-shaped. A ^ 
motor causes the screw to revolve. The surface of the screw turns a 
slice over like a mouldboard would do. The diameter and the pitch ' 
the screw depend upon the kind of work in hand. The depth of the^fj 
^ be adjusted. The steering is accomplished by means of two 
fixed at the back of the machine, which is mounted on two wheels, andh 
been designed for use in vineyards. 
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- Tti»I of a ‘*Uai?ersa!" Spnng-Tooth Cttlti?»tor. (8th Report of the station 
for the Testing of Agricuituial Machines and Implements at Hanover). — Nachtweh, A. 
in ^ Verbandes landwirtsckaftl. Masckinen-PrUfungs- AnsiaUen, Year y, 

part 3, PP- ^9-92- Berlin, 1913. 

This " Universal ” cultivator was handed over in the spring of 1910 to 
I Station for testing agricultural machines and implements at Hanover 
trial. It was sent to the Gleidinger estate near Hanover and r^larly 
d in the farming operations of the estate in spring and autumn. 

The writer gives a detailed description of the implement, in which the de- 
e for regulating the depth of work is new. It consists 0: an endless screw 
;h crank handle mounted on a support fixed at right angles to the axle of 
! rear wheels. A further novelty is an angle lever, which forms an adjust- 
e connection between the intermediate frame and the pivoting fore-car- 
ge, by means of which, and by turning the above-mentioned crank 
adle, the implement can be adjusted simultaneously in front and behind 
the required depth, even while w’orking in heavy ground and without 
ipping the team. 

Another new feature is the build and arrangement of the teeth, which 
I patented in (Germany (No. 223 716). One of them is shown in the 
joining figure I f 



It consists of two parallel iron bars, i, b, fastened to specially formed 
s pieces, c. The rear bar, h, is prolonged above the cross piece and 
uected by a bolt, i, with a strong rod bearing round it a spiral spring, /, 
ch takes up and deadens the shocks that the tooth S encounters while 
king. 

The writer gives, in the form of a table, the measures and the prices 
different sizes in which the cultivator is built, and also the number 
raught animals required for each. 


no 
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The conclusion dmwn froni 8. long-continued test is thdt this cultiv, 
tot is 8 practical implement, suitably constructed for its work, whicli 
performs in a satisfactory manner. 

56 - Spring-Tootb Harrows. — Ringelmann, M. ia journal d^AgricuUure Pru^ 
Year 77, No. 39, pp. 408-410. Paris, September 25, 1913. 

The writer begins by the following results of observations made 
three rigid harrows with vertical teeth : 



^ A 

Barrows 

B 



— 

— 


Effective breadth of tooth. .... 

0.71 in. 

0.82 in. 

0.98 in. 

Average distance between the teeth 
measured at right angles to the 

direction of draught ..... . 

1.69 in. 

2.36 m. 

1.77 in. 

Average weight of each tooth .... 

4.4 lbs. 

4,2 lbs. 

4.6 lbs. 

Depth of work done 

I =/, in. 

2 in. 

2 in. 

[ per tooth .... 

4.84 lbs. 

g.02 lbs. 

11.44 its. 

Average traction power < per tooth and 

( inch of depth 

2.8 lbs. 

4.5 lbs. 

5.6 lbs. 


He then gives the data obtained by experiments made with tin 
spring-tooth harrows on the same day and in the same field as the 
preceding harrows : 


Effective breadth of teeth 

2.17 

in. 

Harrow! 

2,17 in. 

G 

i.8g 

in. 

Average distance between the teeth 
measured at right angles to the 

direction of draught 

3.94 

in. 

3.94 in. 

4.09 in. 

Average weight per tooth . : , . , 

15-6 

lbs. 

15.6 lbs. 

17.6 

lbs. 

Depth of work done 

2^/4 

in 

3 V» “■ 

3 V. 

in. 

( per tooth .... 

b 9-3 

lbs. 

85.8 lbs. 

44.6 

lbs. 

Averagetractionpower.' per tooth and 

( inch of depth 25.2 

lbs. 

27.4 lbs. 

12.9 

lbs. 


, From tnc above results the writer concludes that with an aveiaf 
of 1.2 inch breadth of tooth and a distance of 2.4 inches between ti 
tines, a greater depth of work can be attained with spring-tooth harrow 
without increase of traction power. 

57 - Threshing with Steam Engine or with Electric Motor. — Tietz, p. in ^ 
sche Landvirtschaftliche Presse, Year 40, Nos. 82 aud 83, pp. 979-981 and pel'll 
Berlin, October ii and 15, 1913. 

Id order to obtain reliable data on the economic difterence between tiifi 
tVo systems of producing power, the Magdebui^ Steam Boiler Associate 
{" Mj^deburger Verein fur Dampfkesselbetrieb ”) carried out inFebnis^ 
and March 1913 extensive comparative experiments in two farms. 
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jr givesdata on the machines used, on the loss of grain, oh theconsump- 
of fuel, etc. 

In the second part of the paper the general pros and cons of the two 
jj systems are discussed, and with the aid of two tables the costs of 
lie and steam threshing are compared. These experiments show that 
alleged superiority of electric threshing as to cleaner and cheaper work 
not conespond to reality. 

Trial of a Roller Hill. (41st Report of the Machine Testing Station of the Chamber 
jf Agriculture for the Province of Brandenbuig). — Fbchkr, G. in its 

yerbandis landmrtschaftl, Maschmm Prifungs-AnstaUen, Year 7, Part 4, pp. 153-161. 
Berlin, 

The machine was submitted to a series of tests on April 23 at the Agri 
ural College in Berlin and then entrusted to the Hobrechtsfeld farm in 
neighbourhood of Berlin and belonging to it, for the trial of resistance. 
The writer gives a detailed description of the machine and of its work- 

A cast iron support bears the hopper and the feeding device (see fig. 
The milling rollers are enclosed in a cast iron case resting on a strong 
je. Fig. 2 shows a section through the mill. 

Its price is about £42 10 s. 

: A report of the trial is given and the data obtained are grouped in the 
mng 1 able. 


Date 

Grain ground 

i 

Duration 

of 

trial 

3 

I 

1 

Power 

required 

i 

P 

3 

SI 

Degree 

of fineness 

of product 

Kind 

of 

groats 

Performance 
per hour 

Performance 
per HP. -hour 

1 

3 

£ 

lbs. 


>3: > 2 :> I 

: ^ I mm. 

lbs. 

Iba. 

23 - 4 I 3 

Barley 

4 

56 

202 

10,87 

408 

3:8 :68 ;2i 

medium 

2462 

227 

1 

» 

2 

25 

173 

10.50 

423 

8:25:54:13 


4290 

409 

« 

Ma ze 

5 

II 

389 

11.35 

4 H 

— 

— 

4497 

396 

1 

Rye 

I 

50 

183 

11.52 

417 

4:44*5:37.5:14 

coarse 

5997 

521 

23 - 6 i 3 

0 

49 

40 

4565 

II.OO 

419 

i 9 - 5 : 39 . 5 :zg. 5 :ii .5 

f 

5386 

491 

» 

Barley 

46 

30 

3496 

11.75 

415 

15:32:40:13 

medium 

45*0 

385 

1 

» 

2 

50 

117 

10.90 

416 

4.5:7.5:36:52 

fine 

2468 

226 

20.9.13 

Rye 

50 

30 

5392 

13.05 

420 

11.5:41*5:34. 5:12.5 

coarse 

6406 

493 

1 

Barley 

30 

00 

2424 

11.70 

420 

20:34:35:11 

medium 

4849 

4*4 

1 

Maize 

i 

9 

00 

1485 

8.S5 

421 

75:15:7.5:2.5 

crushed 

9900 


1 

1 


35 

234 

12.35 

419 

0.5:9:61.5:29 

medium 

3067 

249 





112 


AOWCTOTtJXAL MACBI»E»y AND IMPI^MBNIS 


The final judgment on the mill was as Mows : It is simple andj 
tably constructed in all its parts, and is easy and safe to handle. Then 
put w considerable and the amount of power it requires, consideiixia 
output and its degree of fineness, is very low. The mill is suitable foi 




Fig. 2. — Section of roUer-mill. 


production of groats of the degree of fineness most required in practice, as 
the product is good and cool. The feeding device and the case round tt 
ipllers are remarkable and practically important innovations ic ^ 
construction of agricultural mills. The durability of the mill, according' 
the trial of resistance, is great. 
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, Review of Patents. 

TillAgi implements and machines. 

(26 (Germany). Tura-wrest plough with shares that can turn round the beam. 

(Germany). Motor tilling machine with hydraulic lifter for the tilling implements. 

.52 (Germany). Motor power plough with driving wheels driven by differential gear» 
jnd fitted with special steering wheel. 

1 (Austria). Motor plough consisting of hauling motor and plough chariot. 

4 (Austria). Portable cultivator wHh implement shaft driven by motor an<l placed behind 
;he driving wheels. 

2 (Austria). Motor plough. 

,7 (Hungary). Soil tilling machine with implements mounted on a drum. 

.4 (Hungary), Turn-wrest plough. 

2 (Hungary). Motor plough. 

(j2 (Belgium). Motor plough. 

32 (Belgium). Tum-wrest plough. 

.32 (Belgium). Traction engine for ploughs an(i other agricultural implements. 

, 752 (United States). Plough. 

410 (United States). Disk-cultivator, 
i 520 (Unital States). Combined plough and harrow. 

139 (France). Machine for tilling the soil. 

U2 (France). Improvement in ploughs driven by motor. 

:ii (France), Harrow with rotating teeth. 

United Kingdom). Motor-driven cultivator. 

4 (United Kingdom). Plough. 

I (United Kingdom). Oscillating plough. 

:82 (Italy) . Improvements in soil tilling implements hauled by cables . 

I16 (Italy). Ploughing machine. 
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Some Profitable and Unprofitable Farms in Hew Hampshin. — roberi- 

^N, Fred. E. and Dodge, I,awbence G. in U. S. Department of AgncuUure, Bureau 
^ Plant Indusir^f^ Circular No. 123, pp. 3-15. Washington, May 24, 1913. 

TlieNew Hampshire College Agrictdtural Experiment Station, togp- 
Mth the Bureau of Plant Industry, \\ S. Department of Agriculture, 
“^tigated the working and profitableness of 428 farms in the State of 
^Hampshire. The results of these investigations are given and dis- 
^ by the writers in this paper. They compare the averages of the group 
00 profitable farms with those of roo of the least profitable ones, and 
the comparison draw conclusions as to the causes of the great differ- 
' in economic success, as is shown by the following table : 


RURAL 

ECONOMICS 
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The average areas of aU the 428 farms of which data were obtah 
are the following : 



100 better 

100 poorer 

Averafetd 


fainis 

faims 

fam 


acres 

1 aaee 

acra 

Tillable 

50 

44 

43-2 


130 

100 

9 g.? 

Woodland 

23 

29 

30-5 

Total . . . 

203 

182 

173-5 


The difference in acreage is slight; the group of better farms has 
average of only 21 acres more land per farm than the poorer group i 
only 6 acres more of tillable land. When it is considered that the lal) 
income of the farmers on the l)etter farms averages $830 and thatth 
farmers on the poorer farms have a minus labour income averaging $3 
the small difference in acreage does noi seem to offer an adequate ex] 
nation for the great difference in income. 

\^Tien these same 200 farms are redivided on the basis of tilj 
acreage, the too having the largest tillable acreage have an average he 
income of $3:}!, while the 100 with the smallest tillable acreage hav'’ 
Average of $190. This would indicate that acreage is certainly one 
that counts in determining the labour income, though not enoug 
explain the above-mentioned great difference. 
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The writers then compare the distribution of capital in the two groups : 



roo better 

100 poorer 

Average! 


farms j 

(arms 

farms 


$ : 

$ 

$ 

aery and took . 

453 

351 

352 

state 

4864 

5332 

4404 

jtock 

I 502 ■ 

1045 

I 152 

and feed 

145 

106 

106 

to ran business 

163 

144 

137 

Total . . . ; 

7217 

6978 

6 151 


The difference of $239 per farm is so small as to offer no reason for 
»Teat difference of earning power between the two groups. 

\ marked difference exists, however, between the two groups in the 
bution of the capital. The better farms have 32.6 per cent, of their 
capital as working capital and the poorer have only 23.5 per cent, 
ich. This unfavourable condition is often due to having relatively 
nuch capital in buildings. 

The receipts from the better farms exceed those of the poorer by 149 
ent., as is shown by the followmg table : 



100 better 

too poorer 

Average: 428 


farms 

farms 

farms 



1 S 

$ 

ales .... 

347 

136 

262 

w stock sales 

260 

I 2 I 

162 

'f stock products 

1389 

612 

814 

sed inventory 

184 

30 

no 

k labour . 

138 

32 

91 

Total receipts . . . ! 

2318 

931 

I 439 

^ 





greater success of the farmers belonging to the first group is not 
hy an absolute saving of expenses, because their average expenses 
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are |2gi or 36.7 per cent, greater than on the poorer farms, as th« 
lowing table shows : 


Hire of labour ... 
Board of labour .... 

Seeds 

Fertilizers 

Hay 

Feed and grains .... 

Machinery 

Buildings and repairs . 

Silo filling 

Horse-shoeiiig 

Milk hauling 

Taxes . 

Other expenses .... 


Total , 


100 better 


$ 

- 250 
76 
21 
64 

17 

398 

45 

46 

II 

24 

n 

73 

38 


1083 


100 poorer 
farms 


$ 

181 

74 

37 

11 

258 

22 

40 

6 

20 

II 

78 

4O 


792 


Avctagt 

fingi 


I/l 


The succ^s of the better farmers is due to more and better crops 
more productive herds, which in their turn are due to a more eftt 
use of land and time. 

The writers also give tables comparing the conditions and incoB? 
two characteristic farms of the first group and one of the second, wl 
lead to the same conclusions. 


I “ The Private Eeonomle Oonditioni ot Monvian Peasant Fanuefi 

Communication of the Book-keeping and Fanning Department of the Gerasr, 
tjon 01 the Moravian Agricultural Council, in Zentrmatt fAr Landwirischaft, 

No. 22, pp. 253-255. Briinn, November 16, 1913. 

The data obtained from 79 Moravian peasant farms show that,«'i 
considenng debts or other burthens, the average income pet acit 
15s Sd oi which £2 js yd (b5.4 per cent.) is derived from the » 
nselt, 2 S (J.7 pet cent.) from accessory industries, and 6s id (lo.Q pa«< 
from other sources The average extent of the farms being 73.66 
the average yearly income of the 79 farms is the follo'wing : 




Altogetlier 
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Income from the farm itself . . 

Income from accessory industries 
Income from other sources. . . 

Total .... 204 19 xo 

The amount of th^ income from the farm itself diminishes asj 
natural and economic situations become less favourable, as weU as 
decrease of acreage. The proportion of the income of the farm itself toi 
total income becomes greater the more unfavourable the natural posilis 
the farm and the more favourable its economic situation; it becomes sj 
ler the smaller the farm, for as the latter does not afiord the 0*1 
suftident income, he is obliged to have recourse to other sources toi 
out his means of Uviug. It appears however from the annexed table:’-; 
comes of debt-free properties,” that the principal occupation of the 
of all the farms examined is agricultural, for in all the groups the 
come from the farming proper is by far the largest item of the total inai 
so that all the other sources of revenue are to be considered as auxiliair 
The average net income from the farm (£2 7s yd per acre) bears, 01: 
average of the 79 ^ burthen of 6 s id (12.7 per cent.) interest on 6 

and 4s oy^ (8.5 per cent.) servitudes in hind, together los I y^d (0:2 
per cent.). Only 16 out of the 79 farms (or 20.2 per cent.) are frecb 
debts and only 39 (or 49.3 pw cent.) are free from servitudes in kiiij 
The amount" of the debts is not influenced by the natural and ecoi 
conditions of production, though or going from the plains towards theme 
tains a decrease of the amount of servitudes is noticeable. The sail 
observed with the improvement of economic situation. 

The average net income of £2 ys yi, together with £3 2s 6 d a mont 
remuneration for the farmer’s lalx)ur, works out at an interest of 
cent, on the capital. The average indebtedness of the 79 farms amoui! 
£6.95 2 d per acre (on a land value of £34 4s id per acre) . The interest 00 
fanning debts is about 4.7 per cent ; compared vvith the interest on tbec 
tal, namely 1.89 per cent., this is a high rate of interest and dimiiii 
the farmer's share of the net profit to a a considerable extent. Froio 
calculation of averages it appears that the rate of interest (1.89 per « 
on debt-free farms is reduced to 1.33 per cent, by the servitudes, toi-ij 
cent, by debts and to 0.5 per cent, by both together. 


175 3 6 
7 9 I 
22 7 3 


62 - Fanning Conditions in the Department of Puy-de-DOme, France.^ 

lihAmt, Michel in La Vie agricok et mrak^ Year 4, No. 46, pp. 497' 5®^' 

OclobtiT 1913. 

Division of the country into agricultural belts according to altitude al 
sea-level ; acreage devoted to the principal crops ; characteristic of thei 
culture of the regions in the extension of forage crops : with less than 49! 
^ acres under cereals there are upwards of 741 000 acres of forage ci 
The increase of acreage and of yield per unit of area of the most exa^ 
cereals (wheat, oats and barley) are evidence of progress in 
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j 1892. From tliat year to 1911 the area under vineyards sank from 
274 to 57 601 acres, whilst the area devoted to field forage-plants 
from 135 9^0 acres to 148 265, and that under meadows and pakures 
1452 210 acres to 625 180, Fruit-growing and market gardemng are 
iily extending. 

The number of horses rose from 15500 in 1892 to 18500 in igiijthatof 
2S from 499 to 830 and that of asses from 3805 to 6300, while the number 
leep fell by about 100 000 head. The breeding of cattle has developed 
tly. In the mountains dairying (butter and cheese making) prevails, 
e on the plateaus and in the valleys cattle are more used as draught 
lals, the cows also beii^ harnessed. 

The subdivision of land has been carried far and represents one of the 
test obstacles to the further introduction of improved methods of farm- 
small farms (under 25 acres) are prevalent and the fields composmg 
a are frequently at a distance from each other. The land is mostly 
led by the owners themselves ; it is seldom rented and only exception- 
worked on the share system. Only by a greater development of 
leration and by untiring agricultuial education in the country will 
ling be able to make further progress under existing conditions. 

The Profitableness 0( Hilk Farms, (i).^ Adf dbm this, Hermann in Mhiv f4r 
^xakte WirtschafisfprscHun^, Supplement ii, pp, i-gg. Jena, igii. 

The author seeks to establish the individual factors of the profits made 
oilk farms under various conditions, availing himself of the data obtained 
book-keeping, partly taken directly, partly from the literature on the 
ject. After some preliminary observations on the conflicting opinions 
id in the above literature on the profitableness and the importance to 
lie economy of this system of keeping milch cattle, the writer discusses 
methods for ascertaining the profitableness of a branch of farming in 
;ral, and of keeping mfich-cattle in particular, the calculation of the 
of milk production, and the determination of the utilization of the 
ge used. He then investigates, with the aid of tables, which contain the 
vidual results of his calculations, the efiect of the several factors upon the 
its of milk farms. 

The fodder consumed by individual animals and by various herds is 
2ed by them very variously as regards both the production of rgilk 
the increase of live weight ; as the better performance, in so far as it 
nds upon the nature of the animals, is, under certain conditions, avail- 
free of expense, the increase in the capacity of producing is an import- 
factm of profit; on the other hand, the high price that is paid for highly 
iuctive animals often counterbalances the advantages of a good utili- 
OQ of fodder. 

The loss on selling cows may be distributed over a longer period by feed- 
to keep up the milk yield when the cow would naturally be dr5nng off; 


(0 German « Abmdkbetrieb 1, i. e. when the cows are boi^ht in, milked once, and 
again. 
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W if the cost of the extra concentrated food exceeds the value of the eJ 
the utilization value of the h^-gro,« produce] 
“ 7 edu"nd to an extent varying with the proporton of purchased] 
fed and the difierence between its price and utoation value. Wh® 
Jltee price is above the utilization value, the numba of cows must J 
^d on tL amount of forage produced on the farrn Jf, toweyer, the 4 
£n value is greater than the purchase price, milk producton may ^ 
ftly becomef purely industrial undertaking depending entirely oap, 

chased foc^^^u^t of the milk yield in exclusive milk fams has, 

generally the decisive influence upon the profitableness that it has 
^haddry farms. With the yield of milk, expenses i^ease also, « 
Sally thoTe for concentrated foods, while the cod of labour and ge^ 
expels are not influenced to any great extent. Increased e^a* 

witttheobjectofattainingahighmilkyrieldisaUthemore,^^^^^^ 

the price of milk, because the great influence which this has on the pid 
of the milk farm is felt increasingly with augmenb^ milk yield. The p 
fit realized upon the milk depends upon the economc ^sition of the ta 
and the con^uent manner of utilizing the milk. The -^t utihat. 
of milk is by direct disposal to private customers; no doubt the expe* 
entailed by selling the milk in this way are often high enough, but they 
not reach the trade profit of the milk merchant and the expenses of thea 
ties that collect milk from the producers. Selling the milk to dainesti 
rnake butter, and working up the milk in the farm itself, are in genetall 
least piofitable ways of utilizing milk. 

The general expenses and those for labour and teams make upa^ 
part of the total outlay and weigh aU the heavier the lower the pnce of ! 
milk and the lower the milk yield, as they do not depend upon these t 


The average cost of labour per cow per annum is about £3, the gene 
expenses about £i los, while the expenses for team work, which are I(«? 
vary considerably according to the economic position of the farm, s 
cial importance for the profitableness of the keeping of milch cows is the w 
of the stable hands. By improper feeding, bad milking and careless tie 
ment, many losses may be incurred. The wages must be so anangedt 
the profits of the attendants coincide with the interest of their empio}' 
(rewards on a sliding scale). . . 

The difference between the buying-in price and selling-off pnce 01 
cows has also a great influence on the profit of milk farms. It deternj 
the extent and the character of the milk farm. If the buying-in price ol 
unit of weight is lower than the selling-off price, the quickest turning c 
of the capital in cows is, from the point of view of private economy, 
most profitable. But there are few farms which realize such a profit oti 
animals ; most farms must put up with a loss of live-weight, which is 
'quentl}^ considerable. In one of the farms examined, this loss amo!!® 
to £8 6s per cow per annum. As a consequence, the present tenficnc) 
towards keeping the cows longer and allowing the best to calve again m 
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I (Halbabmelkbetrieb). By their staying longer, the loss in live-weight 
lead over a longer period and partly balanced by the sale of the calves, 
feeding, also, is less intensive in these farms, many of the more expensive 
s being saved. The consequent diminution of expenses is not, in 
t cases, set ofi by a smaller quantity of milk being sold. In this sys- 
also, the injury caused by the exclusive milk-farms to public eco- 
y, by selling milch-cows prematurely to the butcher, is not so great, 
frequently the best calves get sold to breeders instead of to the butchers. 
The question whether exclusive milk-farming is economically the best 
of keeping milch-cows, and how the farms are to be arranged and man- 
I in order to yield the greatest profit, cannot be answered without 
ful examination of all the factors contributing to the net profit, 
lalizations of only a few' figures being often mi.sleading. 


agricultural industries. 

- Summary of the Resalts of Researches made during the Last Few Years 
it the Dairy Institute at Alaarp (Sweden), by L. F. Rosengren. — Communication 

v fh? Official Correspondent of Sweden to the International Institute of Agriculture, 
l.Fat content of skimmed whey. — If whey is submitted to a violent motion, 
j as, for instance, working in a churn for 30 minutes at a temperature 
f C. {122^ F.), the cream cannot afterwards be separated to the same 
k as if it had not been so treated. Thus the writer found that whey con- 
cent, of fat was reduced by separating without previous 
nn^ to a fat content of 0.035 per cent., whilst when churned! before 
mting it was reduced to only 0.235 per cent. This result agrees with 
obtained in M. Barthel’s experiments on separating (Revue sen^ale 

jWbilst the determination of the fat content according to Rdse-Gottlieb’s 
(od gives higher results than when Adams' method is followed, the 
fence becomes still greater if the milk has been worked before skim- 
• M. Baithel has shown that this difference does not appear on examin- 
be whey. This fact confirms the hypothesis of M. WeibuU that in 
:g the n^ according to Adamas' method, the smallest globules of fat 
nclosed in the casein, so that they are inaccessible to dissolution in 
[Lduitbruksakademiens Handlingaf och Tidskrift, 1898, p. 3). 

This h^her fat content obtained by Rose-Gottlieb's method, cannot, 
le other hand, result from the dissolution of gelatinous membranes in 
ther and benzine mixture, as M. Storh supposed (36 Beretning frd 
og Lundbohoisk, Lab. f. Landoekon. Forsogy 1897, p. 87), since the 
ty of matter not fat dissolved by the above mixture is too ins^nificant 
^ble to exert any notableinfluence on the results of the analysis, and • 
p It does not consist of gdatinous membranes, but of lecithin or of 
Ms of its decomposition. (RosengrEn, L. F. « Gottlieb ou Adams » 
gm^ale da laU III, 1904), 


dajkyino. 



122 


dairying 


. The jot cmitent of skimmed milk in connection with pro^j 
hdatim -The writer has demonstrated that there is a considerable^ 
“the Sr " 0 which milk is capable of separation at the 
Sds of lartation. Accordingly as the milk came horn cows near the, 
^he lactation or from cows that had recent y calved or was a m,xt™, 
these two kinds of milk, it contained the Mowing amounts of fat. 

Iffilk ot COWi Milk of OOW8 

tmpeiature recmUy calved Mixed milk 

ofsepaiating - _ 

“ pet ooit per cent per c«it. 

300C (86PF.) ^•235 0.12 018 

400C (rc40F.) -^96 O.U 0. 

60® C U40®^-)- 

{RosengkEN , I,. F. Tidskrijt for Landtmdn, 1903, p. 209 ) 

3. Value of WeibuWs method for the determination of the fai cmiit 
— WeibuU’s method, according to which the fat content is deS 
mined on the dried cream, may be advantageou«^ly employed m dames » 
the aid of the balances used to determine the amount of water pres^ 
butter. Provided it is certain that the cream has not been waters, ■ 
method, which is rapid and sure, lends itself especially to the conti^ 
the fat content of cream sold directly from the dairy. (Rosengken, L 
Landih'. Akademims Handl. och Tidskr., igio, p. 71). , . , 

j The ordinarv method for determining the amount of mpwiim 
the milk is probably wpighing the sediment obtained by various me 
from a certain quantity of milk. Considering that in this sediment tk 
a fairlv considerable quantity of the undissolved salts of the milk the 
ures representing the impurities are too high, if the sediment before b 
dried and weighed has not been treated, for instance, by a weak s 
tion of hydrochloric acid. (RosenG?En. ITlanderska mjolkrenaren.-iMs 
lande No. 8 frdn Maskin och Redskapsprofningarnu) . 

5 RiUmng of the cream at tow temper at'. re^.^ln 1899 the so-caUrf 
mentationatalowtemperature. about 10-120C. (50to5.f F.) wasintrodi 

into the Alnarp dairy and then gradually into most of the Swedish dame 
the cream has been pasteurized and then cooled to this point, its 
tvjf- win rise again by some degrees during ripening, independently ot 
surrounding re.mperatuie, so that it becomes suitable for chuming. 

By this method of ripening, a saving of labour aud of refrigeiato 
effected in comparison with ordinary ripening at a higher temperature, « 
necessitates a cooling of the cream before churning. At the same 
danger of carrying acidification too far is avoided. The lactic fer® 
employed for the riperiing of cream develop at a temperature as low is 
10° C. (48 to 50° F.), and fast enough to allow cream to which 
cent, of ferment has been added and which has been stirred from b® 
•time during the first hours, to be ready for phuimng within 18 or 20 
(RosengrEN, L* F. Berditelse ofver Svenska Sfndrprofningarna dr 19^, 
6. Keeping the lactic ferment. — Among the most effective measi® 
keep a culture of lactic ferment which will be employed for ripeni^^ 
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very frequent stirring of the culture after transplanting it into some 
teurized skimmed milk must especially be mentioned, as it renders the 
relopment of the lactic add bacteria more active and forms the best 
eflce against injurious micro-oiganisms. When the conditions favourable 
development of the ferment have ceased or the milk has curdled, 
ctiltare of the ferment must be considerably cooled. (Rosencreen, L, F, 
'^eke ofver Svenska Smdrprojningarna, 1898). 
y. Infbtence of a too utd ferment on the butter. ~~ A very common de- 
; of butter, which depreciates it greatly, is the taste of malt. In examining 
conditions under which this taste appears, the writer has found that 
s caused by the prevalence of the iactobacilli over the streptococci in 
ferment used to ripen the cream. His researches have demonstrated 
t the devdopment of the Iactobacilli is promoted by the strong addi- 
tion of the milk, which does not suit the streptocoed. If the ferment 
[lowed to become too add several times before it is sown into the pasteur- 
1 milk, the Iactobacilli predominate more and more over the strepto- 
ci and are besides generally accompanied by yeasts. The use of such a 
ated ferment to start the ripening of the cream causes, according to the 
jaiches of the writer, the alwve-mentioned defect in the butter. (Rosen* 
tN, Iv. F. in Landtbr. Akademiens Handl. och Tidskr., 1911, p. 596). 

8. The water cointent of butter depends, according to the writer's investi- 
ions, upon the following drcumstances : 

a) The content in water increases as the working up becomes more 
rgetic ; the greater the speed of the roller of the butter-worker the more 
[tiiuous the work and the more the butter passes between the rollers 
large lumps. It diminishes if the butter is worked in small masses and 
a interruption of the work allows the brine to escape. 
h) The water content diminishes, the firmer the butter when it is 
rked up. 

c) The degree of moisture in the butter when placed on the worker ; the 
her this is the more water will the butter contain. 

; d) The adhesiveness of the liquid in the worked butter increases its 
nation by the butter; consequently an unwashed or a badly washed 
Iter will contain more water than a w^ell washed one. 

«) Add butter retains more water than a butter churned from sweet 

m. 

I) The addition of salt favours the drainii^ of the water, 
f) The draining off of the liquid is easier the larger the granules of 
ter, a butter consisting of small granules retaining water like a sponge. 
SENGEEN, b. F. BerdUelse ofver Svenska Smorprofningarna, 1902, 1907). 
9 - Influence of vatious kinds of concentrated foods on the butter. — Soya 
E has been used in amounts reaching 5 % lbs. per head per day without 
iffltinicatng any special taste to the butter or in any way lowering its 
%• (Rosengren, L. F. Landthruksakademiens Handl. och Tidskr.). 
Sesame cake has proved equal to earthnut cake as regards its influence* 
^fter. (Rosengren, Ty. F. Landtbruksakad. Handl. och Tidskr.). 
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Peas, beans and vetches, of which as much as 8 ® , 4 lbs. per head per^ 
have been included in a normal feeding ration, have not^d any injui, 

action on the quality of the butter; they may in this respect be put on the^ 

level as ordinary feeding cakes. Thus the experiments made Imve givei, 
support to the wide-spread opinion that pulse imparte to the butte, 
inferior taste. (Kos^ngren, L. F. Landtbruksakad, Handl. och Tidi 

^R%geration of butter. - In order to keep the butter good fort 
weekly exportations refrigerating safes are used for storing the ban? 
The writer has made some experiments on the cunsumption of ice andt 
changes of temperature in such a safe built with double wooden walls alM 
^ inches apart and containing 300 to 350 lbs. of ice and holding four ban 
of butter. He caused it to be filled with ice the first day and did not lia 
any more ice added during the seven days that the experiment lash 
During this time the average temperature kept at 6.3® C. (43.3” F.), vans 
from 60 to 6.9PC. (42.80 to 44.40 r), the outer temperature being 2ii 
(70.2^ F.). The consumption of ice was 0.16 kg. per cubic metre and pefj 
gree of difference between the inner and the outer temperatures (0.005 
of ice per cubic foot per 1° F.). 

When the insulating material (well rammed chaff), was removed, fe 
ing only air insulation, the consumption of ice rose to 0.30 kg., that 
to say almost double. 

When the ice was mixed with 5 per cent, of salt, the inside tempent 
of the safe sank to below freezing point. 

The temperature of the butter in the barrels sank from 16® C. (6o.8*F 
14.50C. (58.10 F.) the first day, to ir.6oC {52.90 F.) the second, toioh 
(Si.ioFythe third, and to 10.3° C. (50.5'’ F.) the fourth day, the tempi 
tore in the inside of the safe being in this case 7.3° C. (45.1^ F.) [M 
GREN, T. F. BerdUelse ofver Svenska Smorprofningarna, 1905). 

11. Control oj the purity of the water used for imshing the 
regard to salts of iron. — In order to avoid the injurious influencei 
the salts of iron on the quality of the butter, the water used for wast 
it must not reveal the presence of iron when tested with potassium 
phocyanate. The examination is made, according to the w'riter, as folic 
20c. c. of water are boiled in a test-tube after the addition of a few diop 
bromine water; a few drops of hydrochloric acid and i to 2c. c. of a solti 
of potassium sulphocyanate are then added, the mixture is shaken andffli 
with 5c. c. of ether and again shaken. The ether, on separating out from 
aqueous solution, must not be sensibly coloured by the iron sulphocyai 
(Rosengren ,L . F. BerdUelse frdn A Inarps Landtbruk$-och M ejeriinstitut, K 

12. Use of cultures of lactic ferments in cheese making. — Since 1899 
tures of lactic ferments have been used in the Alnarp dairy for the pf 
ration of various kinds of cheeses. These cultures consist of the com 

^lactic ferment, Streptococcus lacticus. The intense feeding of the 0 
leading to the production of a milk less suitable for cheese-making 
rendered the^use of cultures of lactic ferments absolutely necessary 
successful manufacture of cheeses of a uniform character. 
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Cultures of lactic ferments are employed with good results in a great 
bex of Swedish dairies. In 1902 experiments were begun with the 
Hus S Freudenreich, and they have confirmed the opinion of v. Freuden- 
I and d'Orla Jensen on the importance of these organisms for the manu- 
ire of cheeses of the Emmenthal type. 

13, Coating cheeses with faraffin, — Since 1905 all kinds of hard cheeses 
e at the Alnarp dairy have been coated with paraffin. Experience 
shown the utihty of this treatment, the success of which, however, 
^ds upon various circumstances. The temperature of the paraffin bath 
which the cheeses are plunged must not be inferior to 130° C. (2660F.) 
the cheese must be well deaned, dry and not acid, b^ause acidity 
s generally to the exudation of moisture which detaches the paraffin coat. 
The coating must be renewed as soon as the previous coat cracks or 
otherwise spoiled. 

It may be estimated that the usual loss of weight during storage is 
inished by about 10 per cent, by this treatment. The quality of the 
:se is improved ^d the deterioration of cheese due to mites and moulds 
mided ; at the same time the work of handling the cheese in the store 
is lightened. 

Determination of the Amoant of Water added to Milk based on the Degree 

Ol Acidity. — GerO, Vilmos in KisMetiigyi KotUminyek, Year XVI, Part 5, 
pp. 663-664. Budapest. September-October 1913. 

Among the available means for determining the amount of watering 
hich milk has been subjected, the specific gravity of the serum and the 
action are undoubtedly the most trustworthy. The other analytical 
ors should correspond, but they are often liable to oscillations. It is 
impossible to found a sure judgment on the ash content, especially when 
milk has been adulterated with well-water containing much mineral 
ter. 

In order to determine the degree of freshness of the milk, especially in 
mer, the writer has determined its acidity by Thorner's method ; he 
irved that the acidity of watered milk is much below that of pure 
In Hungary the amount of acidity of the milk on sale varies 
veen 17 and 22*^, whilst milk adulterated with water shows less than 15°, 
when much water has been added, the acidity sinks to 13, 12 and 

1 

In support of the above, the writer shows in the following table the 
Its of some analyses of milks made in the year 1909, which was a year 
rhich adulteration was frequent. 

Of course, the degree of acidity, like the other factors, has not an ab- 
tte value and it may happen sometimes that watered milk marks 15° 
even more, while fresh milk submitted immediately to analysis marks 
degree below normal (15*^), Nevertheless this has never been observed 
•n the samples were taken on the market. 

In summer, when the process of acidification is more rapid, it mighv 
believed that the acidity of adulterated milk would be high ; whereas 
^ality such is not the case, because the acidificatiou of adulterated milk 
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35 

1.0240 

3-7 

10.68 

1.0190 
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is slow. This same fact is also been observed in the preparation of cute 
milk : normal or skimined milk curdles rapidly, whilst the coagulatioi 
watered milk lasts tv^dee or thrice as long. The result of all these ob 
vations is that if the degree of acidity is minimal and it agrees \vith 
other data it may serve as a basis for the valuation of the milk. 

66 - The Relationship between the Bacterial Flora of Milk and of the M 

— Wolff, A. in Cenhalblatt fur Bakttriolo^ie, Parasitenkmde und Infehtionskrankh 

Vol. 39, No. 15-17, pp. 411 - 419 ’ Jena, November 29, 1913. 

The writer has made a comparative bacteriological investigation 
the pasture grass and the milk of cows grazing upon the latter, and 
been able to establish a fairly close connection between the flora of 
milk and that of the grazing ground. In addition to those bacteria [( 
aeroffenes group) which occur regularly in the milk and on the pasture 
there are other specific pasture bacteria only to be found in the milk dm 
the grazing season. As such may be mentioned Bacterium tnlolii, fuk 
kerbicola Burri^ lactorubefciciem, and the short rod-like form inhabiting 
common daisy. The similarity between the flora of the pasture and tba 
the milk depends largely upon the handling of the milk and of the udder 
is usually greatest when such treatment is least good. 

There is much less similarity between the flora of the milk and fod 
of stall-fed cows than exists between the bacteria present in the pasture 1 
the milk of grazing animals. This is chiefly to be attributed to the fact t 
the fodder comes less in contact with the udder in the stall than does 
grass in the pasture. A closer relationship exists, in the case of stall 
cows, between the milk and litter floras than between those of the n 
and the fodder. 
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Tbe Composition of Ewes’ Hllk Sold in Hungary (.). - biso, gdshAv in 
isirletugyi Kotlmdnyek, Ytar XVI, No. 5, pp. 656-662. Budapest, Sept.-Oct. 1913. 
[^nsidering that in the great plain of Hni^ary, besides cows* milk 
' milk is also a staple article of trade, the Municipal LaboratorjJ 
rricultural chemistry of Kecskemet has undertaken the systematic 
rsis of the ewes milk sold, in order to become acijuainted with the 
)ximate composition of whole ewes' milk. The greatest number of 
les for analysis were taken without any selection at the local market from 
iked milk of the producers and of the retailers, whilst a very small 
tity was taken when the control of milk was canied out. The most 
of these control samples were compared with those taken in the sheep- 
the latter generally containing a little more fat than the control 
les. This difference was however very small (0.4 to 0.8 per cent.) and 
y be attributed partly to the ordinary variations in the composition of 
and partly to the handlmg. 

The following table shows the average composition of the whole ewes' 
sold on the Kecskemet market between April and August, and the 
me values of a series of analyses : 



,S. G. 
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1^0 C. i 
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of solids 

1 
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solids 
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1 
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of 

total 
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e 

1.0361 j 
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1.0330 
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i 7.87 

1 

11,85 

0-75 

39.79 

im 

1.0326 I 

1-1597 

r.0302 

17.09 

5.65 

9.48 

0.68 

27.07 

tun 

1.0406 j 

1.2649 

i- 03.'55 

22 98 

10.45 

13.82 
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'omplete Churning and Questions Connected with it. — Rosengren, I,. F. 

K. Landtbruksakademiens Handlingar och Tidskrift, Year 1913, No. 4, pp, 354-275. 

sckholm, 1913. 

ue writer shows that the completeness with which the fat contained 
' passes into the butter cannot be ascertained with certainty by the 
ntent of the buttermilk, nor by the quantity of fat contained in the 
latter of the buttermilk, because both vary considerably according 
fat content of the cream and to the quantity of cream that has been 
tom the milk. Thus the absolute quantity of fat remaining in the 
derived from 100 lbs. of milk is the only evidence of the degree 
which can be trusted. In Sweden it is considered that i oz. 
to 125 lbs. of milk is the behest figure which should be found after satis- 
y churning. 


m). 


No. 585, B. May 1913, 


123 


dairying 


The writer mentions several ways of calcuk^ the percentage, 
cream obtained by skimming and the quanti^ of fat that r«aains ui,i 
buttermilk, and gives tables of the quantities obtamed under 

^""^Among the factors which influence the amount of butter made (Ansi, 
terunesgrad), the temperature at which churmng is done is the most imp 
tant Too high a temperature is usually the cause of cream being i 
completely transformed into butter ; it is espeaally so since the adoptioj 
the combined chum and butter-worker, which allows churmng at a relahfl 
high temperature without any inconvenience to the quahty of the It 

and the manner of treating it. . , • i. 

It has been proved by experiments that churning at a temperate 
C. (‘iQO F;) yielded 0,78 parts of fat in the butter-milk from 100 part 
milk, against 0.40 parts found after churning at ii® C. (51*8° F.), ty 
4 1/, \h&. of butter in 100 gallons of milk. 

Nevertheless, ri® C. {51.8 ®F.) is not always the most favourable t( 
perature for complete churning. Only a careful control of churritj 
particular cose will reveal the most suitable temperature. In gei« 
this temperature must be lower, the less the cream has been cooled U 
ripening, the higher the temperature of ripening, and the more the fat, o« 
to its chemical composition, lacks cohesion. 

Even in those cases in which cream ripens at a temperature as lo« 
10 to 13® C. (50 to 55.4® F.) the temperature rises to such a degree dm 
the process of ripening, especially in hot weather, that it is necessaii 
view of complete churning to cool the cream before straining it into the ch 

If the temperature 01 the cream has to be lowered by only 2 to \ 
{3.6 to7.2® F.), direct cooling by means of ice is the most suitable. A 1 
20 lbs. of ice are required to cool 500 lbs. of cream at 57® down tfi 5? 
Of course the ice used for this purpose must be made with pure n 
free from germs, preferably pasteurized water ; this must also he will 
chemical impurities, especially salts of iron. In cases in which m 
machine is availabe, the best and cheapest way to make artificial ice i* 
placing a pan jQHed with water in a mixture of 100 parts of natural 
10 parts of coarse salt and 30 parts of water. The writer describes a sii 
apparatus for making ice in this way, by means of which he has obta 
66 lbs, of artificial ice by using 100 lbs. of natural ice. 

Experiments have shown that the quantity of fat remainiTig n 
buttermilk during churning was the same whether the cooling was periof 


)y an ice bath or by ice being placed in the cream. 

In ordei to obtain complete churning, some dairies, instead of cft 
:he cream, skim the buttermilk; by this method the amount of fat rec 
ng in the buttermilk has been diminished from 0.79 to 0.46 per cent, 
ikimining has to be carried out at a low temperature, iu order to avoj 
xjagulatiou of the buttermilk, which would reduce the separation of to 
to one-half or one-third of what couoM be obtained by the usual 
separating. Besides, the salts of iron give the butter a bitter taste, ^ 1 ' 
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cjeam skimmed off from the buttermilk with normal cream, as is com- 
]Iy done, results in imparting a metallic taste to all the butter, 
the fat content of the cream is also important for the completeness of 
churning. Very poor and very rich creams are less completdy churned 
Q average ones. 

It is supposed that if pasteurized cream allows of less complete churning 
a another cream, it is due to the amount of work to which it has been 
initted, especially in the pasteurisers, which cause the cream to rise and 
)se stirrers revolve at a very high speed. This observation has been con- 
led by experiment, for the greater the quantity of cream that could be 
ited by the pasteurizer in a given time, the more complete was the 
ming; on the other hand the speed of the stirrers had no effect 
itever. 

The extent to which the churn is filled also exerts an influence, at least in 
rotary churns (barrel chums). The churning was less complete when 
chum was less full, especially when the cream had a high fat content. 
The writer lastly points out that among the large mechanical chums, the 
aish chum and the modem combined churn and butter-worker also give 
)od complete churning ; nevertheless, the former requires more scrupulous 
e in the handling than the latter. On the other hand the combined churn 

I butter-worker, when it is not quite full and when tl\e cream is very rich, 
y give a less complete chinning owing to the fact that it is more dijfficult to 
ira completely the cream which adheres to the projecting blades, to the 
e, etc. This difBculty is overcome if towards the end of the operation the 
irn is given a few turns in the contrary direction ; the washing is then 
re complete and the churning becomes satisfactory. 

- Promoting the Itormation of Eyes in EmmenUl Cheeses. - Steinsggek in 
Schweixerische Milchxeitung, Year 39; No. 88, p. x. Sdiaffbausen, November 4, 1913. 
The writer recommends, on the basis of practical experiments, the ad- 
ion of casolin to the rennet as a means of obtaining Emmental cheeses 

II and uniformly provided with eyes and able to stand storage. Casolin 
found in trade; it is a mixture of acids which has no injurious effect 
the taste and fineness of the cheese, or on the process of making it. Cheeses 
ide with casdin begin to ferment in the warm cellar eight or ten days 
ttier than the others, and consequently the formation of the eyes begins 
>iier; it proceeds steadily and normally; after- fermentations in the 
lar do not set in. 

The rennet is prepared as follows : the stomach is placed in a suitable 
ssd and 300 c.c. of whey at3o‘’C, (86® F.) are poured over it ; 2 to 4 c. c. (ac 
to the eye formation desired) of casolin are then added and the mix- 
p is stirred and kept for three hours at 30® C., shaking it every now and 
P- Then the nsual amount of whey at 30® C. is added and the rennet is 
^ at the temperature required by drcumstances. The rennet thus pre- 
N is of perfect composition ; it does not present floating pieces oTf 
®8ch, nor has it any bad sm^ or taste. It possesses mostly an acidity 
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of 30 degrees, and when the caplin has been aded in a prop^ 

it never causes swellii^ or topiness of the cheese. Casqlhi keeps goodj 
a long time. 

70 - The Dm of Hydrosolphites in the Manufacture of Dept Sugar. — 

in Journal des Fabricants di Sucre, Year 54 , No. 47, p. i. Paris, Nov^ber 19,15, 

This p^per is not a complete study of the whole question. The wii^ 
limits h^self to the demonstration of the advantages realized at the snj 
factory of Port-3alut-Verberie by the use of hydrosulphites at the coj 
m^ncepMnt of the wodc of purification 

This operation costs about rd per ton of beets, and allows of a 
of 30 per cent, on the limestone and 32 per cent, on the coke ; there folitj 
a corresponding decrease in the scums, in the loss of sugar in the cakti 
the water required for washing it and in the expense of the filtering db 
in the press filters. Calculated per ton of beets, these savii^ work onti 
h)llows: 


stone and cx)ke . . . - 
Sugar in the scums . . 

Water (economy of fuel) 

Filters 

Account shoidd also be taken of the more rapid evaporation an^ 
the almost complete suppression of incrustations, which involves an ecomn 
of fuel. But it is^bnly in a well-copducted fap^ory that hydrosulpliit 
can be of use. 
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GENERAL INFORMATION. 

' ()| t|ie {Am 0^ F)l^l||)^nt Cp^trpl ip lUlf. ^ Legge del 26 giu- 

pio 1913, n- 7 ^t che ap|»ov^ modi^cazioni ^ testp miicodejle leggi 6 giu^oigoi^ 

0. 355 , e 7 1907, n- 49 °, approvato con R, dccretp 17 magglo 1908, n. 343, 

lui Consorzi di difesa della vitlcultnra ; ed al testo unico, emanate con R. decreto 
\ maTzo 1888, n. 2552 (Seiie 3*), delle leggi intese ad impedire la diffuMone della 
fillossera, — BoUdUno del Ministero di A^ricoUura, Indusina e Cmmercio, Year XII, 

U* Series A, Part 11-12, pp. 338-341). Rome, Septqnl^er i3'20, 1913, 

Art. I. — The Antiphylloxera Societies, constituted in accordance with 

1. 2, 3 and 4 of the laws of June 6, 1901 (No. 355), and July 7. 1907 
490), may benefit by loans repayable in 25 years for the purpose of ena- 
I them to establish nurseries for the production of American stocks 
i which to reconstitute vineyards attacked and destroyed by phylloxera. 
The Ministry of Agriculture, Industry and Commerce, shall fix, ac- 
iag to the report of the Consultative Commission on Plant Diseases (i), 
amounts to be granted to each Society or Federation of Societies. 

The necessaty funds for the loans will be furnished by the Treasury of 
Dsits and Loans {‘ ‘ Cassa Depositi e Prestiti ' ' ) at an interest not exceed- 
{ per cent., and they shall not exceed 3 million francs a year, or a sum 
I of 16 millions. 

The budget will include a special clause dealing with the grants of the 
sury of Deposits and Loans placed at the disposal of the Minist]^ of 
culture for the purpose of loans to the Societies. The budget of the 
stiy of Agriculture shall also indude a corresponding clause oonceming 
[>ayment of the loans to Societies after due approval of their work. 

Any balance remaning at the end of a year shall be carried forward 
^ following year‘s account. 

Art. 2. — The interest op the loans shall ha paid to ^ Treasury of 
^ts and Loans in July of each year by the Ministry of Agriculture, who 
^ter it in a special clause of the budget. 


*) Nq, Fpb. I9|2 
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Seventy-five per cent of the annuities is char^ to the Ministry of Aj 
culture and the remainder to the borrowir^ Sodeties, whose^tributia 
will be guaranteed by assignments made over to collectors. To be 
to the loan the Sodetymust undertake to pay according toArt. 120ft 
law of May V, 1908 (No. 343 ), ^or 25 years the contribution wMch shall 
at least equivalent to the amount of the aimuity due to the Treasury. 

Art. 3 — Sodeties of any particular province or district may combi*] 
form a Federation. These Federations may in the interests of Socieii 
requesting it, negotiate loans according to the conditions of the precedi 
artides. Each Sodety will make its own payments by means of assig 

ments according to Art. 3. • . r 

Art. 4. — For three years after the law has come into force, t 
Federations and Sodeties may obtain from the Ministry of Agriculta 
rdmbursement to the extent of two-thirds of the cost of the American vii 
distributed to their members for the reconstitution of vineyards destroj 

by phylloxera. . . r t 

Art. 5. — The Federations of Antiphylloxera Soaeties of each Regi 
may nominate, subject to the approval of the Ministry of Agriciillii 
a technical agent for the direction of protective measures for the viney* 

of the Region. . . « 

The Federation shall be directed by a Regional Committee compos 
of three members; one appointed by the Provindal Deputations, a second 
the Antiphylloxera Societies, and the third to be the technical agent, Ti 
Minister of Agiculture may, when he considers fit, appoint a special delegJ 
to represent him on the Committee, who has the right to vote. 

The Provindal Commissions shall consist of three members : one m 
nated by the Ministry of Agriculture, a second by the Provindal Depii 
tion, and the third by the Antiphylioxera Sodeties. The admimstrati 
of e^h Sodety shall he in the hands of a Commission of five members. 

Alt. 6. —To provide for the expenses antidpated according to Art.i, 
spedaldausewillbe induded in the budget of the Ministry of Agrioilt! 
for 1913-14, granting the sum of 192 000 francs for each financial ? 
until a sum total of i 536 000 francs is reached. 

To meet expenditure antidpated under Art. 4, a grant of 450 000 fra 
under dause 50 of the fiuandal year 1912-1913 in the budget of the 
of Agriculture will be made, beginning with the finandal ym I 9 i 3 ‘i 9 ^+ 
Art. 7. — No indemnity will be paid to proprietors for vines destio! 
in infected and protected zones; the latter may not be more than 10 md 
(33 ft.) in width. . 

At the same time the Ministry of Agriculture may grant speaaistiDSitE 
in accordance with rules to be fixed by an enactment, for the destrud 
cf vines in vineyards belonging to small proprietors or cultivated diro: 
by small tenants. 

* Art. 8. — In the case of outbreaks over limited areas or threaten 
large areas of unattacked vines, the Ministry of Agriculture may on 
gestion of the Provincial Dentation appoint a Local Commission 
ing of five members representing respectively the Ministry of Agric«l 
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jlinistry of Finance, the Provincial Deputations, the Antiphyfloxera 
lety and the vine-growers in the infected district. This Commission 
esponsible for ananging and carrying out the preventive measures. 
The Mini stry of Agriculture may delegate to it power to destroy infected 
protected zones. 

In the provinces possessing Antiphylloxera Societies, the Provincial 
unission assumes the above-mentioned powers. The President of the 
iety in the infected region and the Provincial Councillor will take part 
he proceedii^ of the Commission. 

The expenses incurred in the destruction of vines under these circum- 
tees shall be provided for by the Ministry of Agriculture, to be reimbursed 
ie proportions of 40 per cent, by the province, 10 per cent, by the Society, 
50 per cent, by the State. 

The repayment of the sums due to the Treasury by the province and the 
iety will be eff^ed by assignments to their respective collectors, 

Art. 9. — This deals with the powers of the government to regulate 
ions conditions concerning the laws afiected. 


DISEASES KOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 


- Partial Damages of Frost on Winter Cereals resembling Damage by Wild 

AolmalS, — ZiUMEKMANN in ZeUschrift fur Pflantmkrankheiten, Vol. XXIII, Part 6, 
PP- 332-334. plates IV'VI. Stuttgart, 1913. 

The German Stations of Phytopathology frequently receive in winter 
amens of winter grain (chiefly rye) supposed to be damaged by wild 
nals, in particular rabbits. Such plants are generally found to be in the 
stage of a leaf disease induced by frost. 

The action appears to be as follows : in periods of frost without much 
sp. parts of the blade (generally the tip) bewme discoloured by destruc- 
t of the chlorophyfl, and eventually die. If the weather is damp, fungi 
^ as Septoria and Cladosporium develop on these parts and may invade 
healthy tissue to some extent ; but in dry weather the diseased parts 
up and drop off, thus producing an effect similar to nibbHng by 
mts. 

The crops which recover best from this frost damage are those that have 
looped well owing to early sowing or to the frost coming late. Crops 
pght soil seem to be more susaptible, while rye after rye or oats seems 
' r^ver so well as after other crops. 
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BACTERIAL AND FUNGOID DISEASES. 

73 - The Ot^urrence of Rost Sporei in the Interior of Wheat and Bi 

Grains. - Beawkhe, J. in Compfes Rendus Hebdomadaim des sitmm de Vjicti 

d€S Sdmees, 1913, 2nd Half-year, Voi. 157, No, 18 (N0V.3, 1913), pp. 787.790. Paris,; 

Continuing the observations made in 1912 (i) in the district of Beyi 
(Ain), the writer found large numbers of cereal grains contaimngthe mycel 
or uredo and teleuto-sori of rust. To detect their presence in wheat giai] 
is necessary to cut sections, since thefungas is localised more or less da 
in the pericarp and parenchyma of the groove. The writer has been } 
to show that the mycelia and spores belong to ^cinia graminis. 

All the six-rowed barleys examined showed the prS®eWlIfedosp( 
of P. glumartm in rows between the veins, of the -pale ; the sori actually de 
lop on the inside of the pales, but owing to the fusion of these witli 
pericarp they come to lie within the grain and are turned towards the intej 
In the case of two-rowed barle y P. gh mrufn was found on the stems, wl 
the ears remained free. The writer Gs observed a similar attack on Bm 
mollis and Agropyrum, but the son were not as readily visible to the na) 
eye as in the case of barley. 

In all cases wl^ere the caryppses were attacked by the mycelum 
was observed that this did not spread into the albumen or the embry 
it appears to be stopped in its progress by the tough membranes surroui 
ing the aleurone layer of bare caryopses and by the adjacent epideu 
layers of the pale and pericarp in covered grains. It is only when tl 
protective Jayeris brokep (as intj^^eshing) th^t tjie ipycelium can penebd 

The writer is thus led to infer that on all fruits of Gramineae attad 
by Pmcinia the sori are turned towards the interior. The dehiscenoe 
these sori can only take place as a result of the destruction and decoai 
sition of the layers of cells covering them ; this only takes place by ba(J 
rial or other decomposition after the seed has germinated. 

Finally it appears that the occurrence of rust spores within the caryop 
may be of considmable practical importance from the ppipt of view ofti 
spread of the disease. 

7d - Cohtrib|itipn the BIolow of Nak^d Smut o! 

— BRom, J. and SCmKORRA, w. in Berichie der deutschen botanisc^n Ges^. 

Vol. XXXI, Part^ 7, pp. 33^339* i fig. iserlb, 1913. 

This is a preliminary communication of the results of researches ii< 
the biology of naked smut of barley begun by Broili at Jena and contifl®! 
by hhn at Bromberg in collaboration with Schikorra. i 

Sections of caryopses, when treated with chloral hydrate, immedistf^ 
diow the presence or otherwise of the fungus. Out of 409 caryop^ ^ 
tars artificially infected, 162 showed the presence of mycelium. 


(i) See No. 879, B. July 1913. 
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Jroili had ^eady olKerved that on ews arti^ciajjy infected tho plumes 
often becme partially separated. In 1913 this was used as a basis 
acting grains suspected of infection : of 21 selected grains, 13 produced 
;ed plants. With commerdal seed it has been possible by using this 
cter to reduce the percentage of infected plants from 2.3 to 1.6, as 
1 by fiefd trf^ in 1913, 

^he distribution of mycelium in the seeds and seedlings was worked 
y staining i^icrojtopie sections wi^h gentian violet a^d methyl orange. 

I reseafcl^es hayp sjiown t^t t}ie mycelium in resthig and germiaa- 
^eds is abundant ip the regiop of the sputeljum, but is also 

it in various ppjts of the embryo. 

'0 induce growth of tht dprinant mycelium in the grains, portions of 
as nearjy ^erile ps possible were sown opto potato media and nutri- 
[ai and gd^tine. Pure cultures were obtained from The cultures 
different gr^s all produced the sapie characteristic growjth of 
angps. InpOTlptipn expierfmepts were undertaken to cpnto its 
ty with the original sp]iut : potato cultures were used for inoculating 
IS parts of the growipg stems, and the pistil during flowering. The 
ty of the fungps was pl?o confirpied by observations on the nuejear 
:ion of the cells, which were found to correspond >yith that given by 
tcher fpr U^til^^o Maydis. 

n the duration of vitality of the fungus no new information has been 
led. The attack of th? disease on the erpp ^ Betbgc 11 barley sown 
imberg in 1913 from t^e seed of the 190^} harve^ appeared in the 
percentage (2.3) as the erqp qf the sapte seed so>^n in 1909. 
he method of inducing grpwth of t)ie quiescent mycelium in tbe carypp- 
ill be usefpl in testing the pptiop pf means of destroying smut; it 
; easy tq determine if the mycelium b^s been damaged or kilied. 

'hi^^plfoiu 9 sp. Paipsjtie on Apple MUdev ( Qidium fprinosuwj, — 

EKSTMN, 0 . in ZeUschHft f 4 r PflanMenktankheitm, Vol. XXljui 1 p^^' 7 ~ ppr394-396. 
ttg^Ft, I^ovqaber iS, 19; 3. 

fter enumerating the species pf Cicjw^oli^ despribed in previous 
as p^aritfe pp pther injurious fpt^ — C^innobotifs sp. on SfJ^ero- 
^s-ifiiae (j), C. C^satii L Euopynij pp oak mildew (2), C. Ku^nai pp 
w sp., C. on Q. 4belmsc}^i (3) “the writer records as p^ 

:cunence in Pruss^ of C^cin^^lu$ ^sp. on 0. jarinps^^n: This 
bserved op ap^e twigs attacks by Qidiupi {4} hi the districts of 
W and Trebpitz. 


^ No, ^00, B. JflA. 1911. 

See No. 998^ fi. March 1911. 

No. ?40, R, Jan. 191a. In addition to the above species, C. bremiphagus^ on 
tfiminkoia: cf. No. 878, B. July 1913. 

See No, 1356^ B, Sept. 1912. 
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76 - Dteessas and Perts of PtonU in Belgium In 1911 and 1912. - Posn, 

{Entomological Szrvice) and MARCHAL. E- (Phytopathological Service). -- 
VAtficvUun et des Travaux publics, Office rural, Rapports ct Cowmunicafwns, ^ 
pp. 59-85, figs. 1-2. Brussels, 1913- . 

The meteorological conditions dniing 1911 were qmte difierenti 
those of 1912, the former year being hot and dry and the latter , 

and wet. t. j j. 

Pungi, In 1911 Ufocystis was very atmnaant ou i 

Tuccinia elumanm was more abundant on wheat than usual, ^ 
P. pfaminis was only occasional on oats. In 1912 the pCTcentage of 
rowed barley attacked by was high, whilst u. /«?« 

on barley and Puccma^famms on oats were less abundant. 

Potato blight did not ap^ar in 1911, but scab was prevalent, and 
same may be said of heart-rot of beets. Owing to the heavy rainf^ 
1912 potatoes were in some'cases blighted to the extent of 40 per ced 
the crop ; U<icfosporiwn Solani was noticed in great abundance for the 
time, without doing serious damage. The nearness of centres ofii 
tion’of wart disease (Synckytriim endobioUcm), which has not yeti 
found in Belgium, induced the authorities to make known among fan 
the characters of this serious disease, r 

Endives suffered considerable loss in 1912 from A^idtwft Ldcit 

sativae. , , . 

In 1911 Exohasidiufn^ Azakqe was common on azaleas, and m 
fungus identified as Pyyenochaeta Bergmni on Aspidistra, 

Sphamtheca mn-wae did hot appear in 1911, but in the foho 
year it almost everywhere completely destroyed the goosebery crop. 
1911 Aecidiwm Gfossfiiarm was also common on Rihes and Gymno^ 
gififfn on pears Sspfofia '^ricolu was rare. The.'* Kfiine disc 

of cherries, not yet well Imowh, alk) appeared in rare instances. The e 
sive heat produced frequent scorching of vine leaves, especially ii 
badly-ventilated houses. 

Lophodetmium brachysporum was recorded on Pinas Strobas for tb 
time in 1912 ; it does not do much damage. 

Insects. — Roses were attacked by aphids, Ty^tlocyba rosae and 
thredinids. The attacks of Hyabpterus pruni, ribis and M. 1 

on fruit trees were perhaps worse than usual, Apiii^inali was tmiii 
bad, while continues to spread. 

M. Poskin had already recorded that native oafe w^e seriousl] 
naced by Heterognomon vindana, Cocctts quercicola and mildhw, espe 
on calcareous soils ; in the neighbourhood of Valenciennes, the Bup 
Agrikis higaUaius has also been very harmful. The following insects 
been observed on Quefcus palustris : Trypodendfon dofnesttcum, 
dispar, ips ^adrijmnciaius, I. quadriguttaius and Soronia grisea. 
Mammals. — Ranysz virus has been found efficacious against fo 
* including rats, in various places. 
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. inquiry and Observations on Straw Blight of Wheat (i) in the Department 
f AiW®* France. — GueRrapain, a. and Demolon, a. in Journal iPAgricutiure 
i9i3» No, 44, pp. 566-567, I fig,; No. 46, pp. 627-630. Paris* 

ctober 30 and November 3, 1913. 

The writers have made a very general inquiry by means of corres- 
ieuts on the disease known as “pietin'* or “pied noir” (straw 
it), which has for some years been so rampant as to cause alarm 
ag the farmers of the Department of Aisne. In 1913 this disease 
the crop by 5 to 10 per cent., and in some cases even 60 

cent. 

The foUowii^ questions were discussed in the inquiry : influence of 
itic conditions, distribution of the disease, effect of soil and cultural 
itions( season, density of sowing, varieties of wheat grown, manures), 
ts attacked, effect of the precedii^ crop, efficacy of copper sulphate. 
From a consideration of the information received from their correspon- 
s the writers remark that, although no remedy has yet been found, the 
nilturist is not quite defenceless. The following causes appear to 
iir the development of the disease: a) an abnormally mild winter; 
rcessive growth early in the season owing to early sowing, excess of 
)gen and the particular variety grown, etc. ; c) infection of the soil, 
iy where winter grain (especially wheat) is taken frequently: the ma- 
and the stubble contain the source of infection. 

On the other hand, the following factors tend to diminish the spread 
le disease, either by protecting the plant against infection or by making 
ore resistant : a) early and hard winters ; &) not sowing the crop too 
:! land which has beemjpreviously attacked should not be sown first; 
aiding excessive grow® the corn before winter: a dressir^ of super- 
iphate and nitrate of soda may be given in the early spring ; d) tho- 
ploughing in of the manure and stubble in preparing for wheat; 
^^y infested land, lengt^^^jfe rotation, taking some such crop 

There is little probability practical remedy can be found. Ac- 

liiig to the writers it is better to adopt preventive measures, which 
be easier to carry out when more complete knowledge of the mode 
nfection has been obtained. 

Stllbum Parasitic on Cofl^and its Systematic Position,— 

BLANC, A. andTR/SjCKL, E. in Comptes rendus kebdomadaires des siances de PAcadimis 
iisScimces, 1913, 2*^ HaH year, Vol, 157, No. 19 {Nov. 10, 1913) pp.858-860. Paris, 1913. 
Stilhum flavidum Cooke is well known throughout tropical and sub- 
)ical America as the cause of roundish dry spots on the leaves of coffee. 

' writers have recently studied this fungus in the neighbourhood of 
' Janeiro on coffee and other plants (Eriobotrya japonica and various 
astomaceae, Compositae and Rubiaceae). There is little doubt that 
mdm occurs naturally in the forests on various shrubs. This origin 

a 

jlO Sec also No. 731, S. April 1912 and No. 1103 B. Sept. 1913. {Ed.), 
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explains the local distribution of the fui^s, which in Brazil occurs 
in the coastal r^ons, where it finds the heat and moisture necessary! 
its development. 

All attempts at classification had been unsuccessful owii^ to the ^ 
lity of the fungus. In moist chambers the wtiters hhve at last obtain 
fructifications of a typical Agaric, the characters of which refer it to the goj 
Omphalia', it apparently constitutes a new sp^es ( 0 . favida), ^ 
resefflSce in colour and the position of the basidiomycetes on the?^ 
of the spots, as well as the occurrence in some of the spots of all intein 
diate stages between Stilhum and OmphuUd, lead the writers to conai 
that the former is merely an abortive and sterile stage of the latter. Thei 
sence of reproductive organs in the sterile form is compensated by the 
tative growth of the cells of the atrophied pileus, which becomes looses 
may attach itself to other plants. This is their ordinary method of rep 
duction ; the Omphalia forms always require very damp conditions, sui 
must be rare even in forests during the rainy season. The persistenoei 
great humidity is not the only condition requisite for the development) 
the Omphalia fruits : it seems that they only develop on the edges of fe 
spots, that is to say in the parts in which the mycelium is young atidii 
nourished. 

79 ~ Fusariuoji on NaieiSSUS Bulbs. — Massee, G. in Royal &<k 

Gardens, Kew, Bulletin of Miscellaneous Information, No. 8, pp. 307-309, I 

I/Midon, 1413, 

This disease was first observed on Narcissus bulbs three years 35 
but did not cause serious damage until this year. The fungus whicl) i 
stroys the interior of the .bulbs was fir^t described in 1887 as Fusarium kl 
^entim Cooke and Massee, but it was not considered a parasite. 

The first symptoms of the disease are yellowish spots which growinsi! 
become brown and develop pale salmon-coloured specks, at first gelatinoi 
and becoming brown and dry on exposure to the air. These specks i 
the spore masses of Fusarium, which spread the disease to neighbourii 
plants. The mycelium of the leaves grows downwards into the balii 
where it develops rapidly in the fleshy scales. The first symptoms 
attack in the bulbs are found round the neck, but the whole bulb sooa^ 
comes uniformly brown in colour. A delicate white mycelium is formed? 
the scales, in which are embedded the chlamydospores. The characterisi 
conidia of Fusarium also appear. The complete destruction of the k 
is soon completed by saproph^ic fungi {PenictUium) and insects {Rhahii^^ 

The chlamydospores set free by the decay of the bulb germinate 
the soil and produce secondary spores which infect the leaves of naro*' 
in the following spring. 

Young leaves inoculated with the spores showed signs of the discs 
in six days, and the symptoms spread with the growth of the leaves. W 
Hum was found in considerable quantity in the tissues one week after ini? 
tion. It sems very probable that infection of the young leaves takes 
by means of the secondary spores produced by the chlamydospores andtk 
the successive infection of the lower parts of the plant and the bulb takes pl^ 
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Sports down from the diseased patches of the leaves. Chlariiydo- 
^ art also found atodantly in the leaf tisSiles. The spread of the 
^ may bBej&ctedihtwo differeht ways : either by spores of the fungos 
lined ill btilbs only slightly diseased, or from infected soil. 

The disease is known in Holland, and it has probably bfeen re-intro* 
d into England in imported Dutch bulbs slightly infected. 

The Rotting ol Bunches of Grapes produced by Phoma jp., in Algeria. 

-Tkabdt, 1 . in Bulletin agticole de VAlgirie et de laTfmisleiY^ 19, No. 17 
p. 34i''342« Alters, September 10, 1913. 

In 1913 a serious disease broke out m a vineyard at T^es (Algiers), 
ng the entire withering of the bunches ; the disease first appeared on 
colouring fruit and continued to develop after the fruit was ripe, 
ng a large portion to wither up. The petioles were also attacked in 
cases, showing first a whitish tinge, then darkening ; the leaves then 
up and fell off. The shoots and fruits were sprayed with copper 
late several times, but without restfii 

Dn exa^ning the tissues at the origin of the peduncle, the writer found 
igus with large spores easily recognised as a Species of Phoma, resem- 
Coniothpi um Diplod iella, which causes white rot. Thus the writer 
lutes the damage to a spSafised form bf wHte rot. The f ung us evi- 
y causes a withering of the bunches by checking the flow of the sap, 
ace of the parasite has been found on the leaves, but it is very probable 
it attacks the petioles. This particular form of white rot is remarkable 
at it does not attack the fruits, which simply wither. 

^lore detailed study is required to determine the exact importance of 
disease, its causes, and suitable means of preventing it. 
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On the GefmiDaticg Power of Seeds of OrobanelUR erenaia after pas- 
ng through the Digestive Tract! of Cattle and after Fermentation in the 
Ung. — Morettini, a, in Le Stasimi sperimentali agrarie italiane, Vol. XlyVI, 
9> PP. 599'6 o6 . Modena, 1913. 

fhe writer has conducted experiments at the Royal Institute of Experi- 
Agriculture at Perugia, on the seeds of Orobanche crenata, which does 
it deal of damage to beans in the centre and south of Italy (i). The 
t of these researches was to determine : a) it the seeds can resist the 
and digestive processes when eaten by cattle ; b) if the germinating 
of the seeds is afiected in the subsequent action of the dung and 

'rom the results of experiments carried out from 1911 to 1913, the writer 
Wes that the germinating power of the seeds is not afiected in 
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{£d.). 


No. 867, B. May 1912 and No. 1362, B. Sept. 1912. 



140 


insect pests 


passiM through the digestive tract of cattle whm eaten wift oidu, 
foW the m^iity of the seeds being expelled withm 12 to^ horns tii 
inge^on. On the other hand they lose their i»wer of gemunabon whws, 
j^d to the fermentative changes of the dung. They are also agtf 
similarly when immersed in the liquid manure. . , 

The destructive action of the dung is equally efficacious if the s 
are mixed with it when it is already partially decomposed. In actual p 
tice therefore, decomposed dung is not an agent for di^rsmg the 
as is the case with fresh dung, Thus there is no danger from throwingH 
fruit capsules of Orobanche into dung heaps that are well Musetved, 

their destruction l?y more certain means is always preferable. 

The writer concludes that, considering the anatonucal and phyg^ 
gical affinities among the better known species of Orobanche, similar naj 
Ly be adopted for destroying the seeds of the other speaes paiasitki 
crops. 


82 - FtLgopyrum tataricum assWeai among Buekwheat in VohynlaiRiisa 

Kamesky, K. in Wissenschaftliches Comite des landmirtschafUichen ikfjmsiifin 

Bulletin fur angemndte Botanik, Year 6 , No, 7, PP- 496“497* St. Petersburg, 1913 . 

In the summer of X912 the writer observed Fagopyrum tatarim\ 
as a fairly abundant weed in fields of buckwheat in Volh^. though! 
spedes had not been definitely recorded before from the ^strict. It sea 
very probable that it has been imported into this district, as into oti 
parts of Russia-in-Europe (Chernigov, Kursk, Yekaterinoslav. Khera 
Eon), though it is indigenous to Siberia. 


mSECT PESl^. 

83 - First Annual Meeting of the “ Deutsche Gesellsehalt fttr augswu 

EntOinoIOgie”.(a )— to the International Institute of AnricttHun. 

The German Society of Applied Entomology (“ Deutsche GeseUsch 
fiir angewandte Entomologie **) held its first annual meeting from ^ 
2ist to the 25th of October, 1913, at Wiirzburg, Bav^. 

By invitation of the German Pomological Society, Eisenach (Si 
Weimar), was chosen as the place for the next annual meeting of the Sock 
T he presidency of Doctors Escherich, Schwangart and Heymons, hitjK 
provisional, was confirmed at the meeting, and in addition Doctor W 
of Erankfoit was appointed secretary. A special commission was app< 
ted for studying questions relating to the organization of Applied 0 
mology in the different branches of agriculture, colonial entomology 
medicine, as well as the breeding of beneficial insects. 

A considerable sum was contributed towards funds for the mainte® 
of travelling research studentships. 

(1) See also No. 1401, B. May 1911. 

(2) See No. 890, B. July 1913. 
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BicWus Qortynae, B. PyrMmsIs / and A Pyrameis //, parasitic 
n the larvae of Oortyaa ocbracea and Pynmeis cardui, (i) — fail- 

)T A. w Cofnp^s rtndns Jubdomadnirfs dcs siances de PAcaddmie d*s Sciences^ 1913J 

id Half-Year, Voi, 157, No. 15, pp. 608-61 1. Paris, October 1913, 

The writer describes the morphological and cultural characteristics of 
I new bacilli, isolated from the tissues of the larvae of Gor/y«a ochracea 
pyrameis cardui. The former caused a small epidemic amongst the 
e in May 1913. There is little to distinguish the diseased larvae 
le early stages, but in the later stages the movements gradually be- 
; weaker ; after death the body decomposes forming a blackish mess. 
Illation of healthy larvae with serum containing the bacilli from 
ised ones does not always produce infection, though it is always 
jssful with the larvae of Lymantria disbar, 

ollmatlnition of Novius cardinalis in France. - makcual, Paul 
u Cmptcs rendus kebdomailaiTes des sdances del' Academic des Sciences, 1913, jnd Half- 
year, VoL 157, No. 15 (Oct, 13, 1913)1 PP- 561-564, Paris, 1913. 

rhe writer gives the results of the campaign of 1912 in the South of 
ice (AIpes-Maritimes) under the Direction of the Scientific Service of the 
stry of Agriculture for the Control of I eery a jmrehasi (2) by means of 
us cardinalis {3). 

A succession of supplies of this ladybird was obtained by the Paris 
>mological Station from Italy, Portugal and the United States. Uarge 
bers of these insects were bred in cages and some 1000 individuals in 
rent stages of development were placed in boxes or metallic tubes with 
y large holes and hung on various plants (Auiantiaccae and ornamental 
bs) attacked by the scales towards the 15th of August. 

By the end of September they had become acclimatized. At the end 
}i2 they had spread over all the infected trees, and in the garden in 
;h the first batch had been distributed the scale was entirely destroyed, 
development of both insects was arrested during the winter. In the 
wing spring the scale insect broke out again. Fresh colonies of the lady- 
s were distributed and in July and August they had so reduced the scale 
:ts as to be short of food. However, a sufficient number survived to 
k a fresh outbreak of the scale in the early part of October. 

The writer considers that this scale is now completely under control in 
South of France owing to the acclimatization of Novius cardinalis. 

lojurions InsMts and Other Animals observed in Ireland during the Year 1912 . 

-Carpenter, Gborok H, in Economic Proceedings of ike Royal Dublin Society, Vol. II, 
^6- 6, pp. 79-104, figs. 1-9, plates X-XI. Dublin, 1913. 

The writer gives an account of insects observed as injurious to crops 
forest trees in Ireland in X912. 


See No. 1308, B. Nov. 1913. 

(2) See No. 621, B. May 1913; No. 891,5. July 1913; Nos. loioaud ioj3, B. Aug. 1913. 

(3) See No. 891, B. July 1913. (-Ei.). 
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insects injumous to vaetous crops 


87 - The Serpentine heel-miner (Agromyia pusiUa) AM 

end Other !ropi In the United States. - websie*. f. m. and pa«3,1 

in Tfe loumal of AgricuUural Research, Vol. I. No. 1 , PP- 


T-T‘? hwl 


Washm?ton, octooer 1913. , n n e « j j 

^eromy^a pusiUa is a nunttte yellow and black fly and was descjl 
in 1830 as occurring in Central Europe, but without ^te locahty o,l 
piQTit The habits of the larvae of this insect, M leaf^n^s of de 
have lone been known both in Europe and America. With the rapid 
crease of alfalfa culture in the United States, especially m the imgatedi 
tions of the West, the damage of this insect amoi^st forage crops hasli 
more frequently brought to the attention of the Bureau of Entomology, 
it has been the subject of investigations by several members of theS 
tion of Cereal and Forage Crop Insect Investigations during three ji 
As a result of recent research, the following species are consideid 
nonymouswith A. pusitta : A . ptmilaU^., A. sfWgafaMeig., A. exilisH, 
A amoemtieig., A. pueOa Meig., A. pusio Meig., A. orhma Meig., d.}|i 

Meig A diminuta^3ika{'>),OscmstrifotiiBmg.,Oscmsbrassmtn 
It is generally distributed throughout the United States, having ai 
range of food-plants. It also occurs in Europe, but on fewer host-[li 
In the larval state it is commonly found in alfalfa fields during the stiu 
The larvae injure the foliage of the plant by burrowing between the a 
branes of the leaf and devouring the parenchyma. The injury tafes 
form of a serpentine mine which encircles the leaf, gradually wideam 
the larva increases in size. Leuves of white clover and freq^uently 01 yd 
alfalfa often have the entire cellular tissue devoured, leaving only tk! 
membranes. Usually only one larva is present in each leaf. 

The injury from this insect is greatest in the south-west, where the 
coloured leaves, which in severe cases become brown, are somtti 
present in sufficient mumbers to lower the quality and grade of the 
The injured leaves can be found in the fields from May until Nove® 
the larvae continuing to feed until killed by frost, In Elorida tk k 
continue feedii^ throughout the winter. 

The insect hibernates in the puparia beneath the surface of tiK! 
at the base of the plants. In latitude 40® there are five or six general 
and the number varies with the length of the growing season. Gener^ 
overlap tc such an extent that all stages can be found in the fields (W 


most of the summer. . 

During the hottest part of the summer the larvae are usually wp 
those plants protected from the direct rays of the sun, andinthearidso| 
west the insect almost completely disappears from the fields drt 
period, reappearing again in September. 

The eggs are deposited in the leaf tissue and inserted in piiQ® 
identical with those made by the adult in feeding. The period of 
tion during June is about four days. The larval period lasts tbe ^ 
length of time, during which the larvae confine themselves to one 
and feed day and night. In the Eastern States pupation occurs ^ 
in the soil, while in the arid Western States it usually takes ptict 
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[ chambers of the leaf, and is of ten days’ duration in June. Thus the 
ige period of the complete life cycle is 23 days. 

Besides alfalfa, the following field crops are subject to attack : clover, 
eas, rape and cotton. 

)ther species of A^romyza have similar habits and are easily confused, 

( dfigulatahotw, A. cogwlkUi MaHoch, A. virens Loew and A, mlam- 
var. Malloch, well-known parasites of timothy, wheat, oats 

n-asses. In these attacks the mine usually extends the entire width 
; leaf and may kill the plant if it is very young, 
fhe larvae and pupae are liable to the attack of numerous parasitic 
ts, which are highly efficient in keeping the pest under control ; but 
: parasites are less numerous on the approach of cool weather. They 
s follows: DiauUms hegini Ashm., D. welbstm Cwfd., Chrysocham a»ns- 
:wfd., C. pa^ksi Cwfd., Derost&nus anzonmsis Cwfd., D. diasiatae How., 
tnctiventris Cwfd., D. pictipes Cwfd., D. varipes Cwfd., DauHnopsis cal- 
ma Cwfd., DauHnopsis sp., CirmpUus ftavoviridis Cwfd., Cifrospi' 
p., Zagrafnmsoma muUiplicata Ashm., Closterocefus uiahensis Cwfd., 
*oirop\s mgosithorax Cwfd., Eucoila hmferi Cwfd., Sympiesis sp. (?), 
malus sp., Opius agroniyzae Vier., 0. aridus Gahan, 0, hrmneipes 
in, 0. suturalis Gahan, friphUps sp. and Erythrams sp. 

Many of them are very widely distributed and attack more than one 
es of leaf-miner. 

Frequent cutting of alfalfa kills the larvae in the leaves and does much 
rotert this crop. This method should be followed where the injury 
mes serious. Deep autumn or winter ploughing is advocated for an- 
forage crops and cereals, in order to bury deeply the hibernating puparia 
ed near the surface of the ground. 

The filatallie Flea Beetle (fiahica pagana), a New Pest of Strawberries 
1 Victoria (Australia). ~ French C. (Jun.) in The Journal of the Department of 
^ricuUure of Victoria, Australia, Vol. XI, Part lo, p. 59 !♦ Meibounie, October 1913 

Recently the strawberry crops in the districts of Wandin and Evel3m 
been seriously damaged by swarms of insects which made numerous 
1 holes on the leaves and young buds, causing them to wither. This 
t has been identified by the writer as HaUica pagana, an indigenous 
le formerly feeding on two other Rosaceous plants, viz. Acaena ovinu 
A. Sanguisorhae or “ sheep burrs 

This is an additional example of an indigenous insect leaving its natural 
and attacking an introduced plant. The writer issues a warning of 
langers of the insect to other rosaceous crops (apples, pears, plums, etc.). 
Arsenate of lead is an effective remedy, but cannot be used when the 
Is are bearing fruit. Kerosene oil or benzole might be used to prevent 
ttack and the insects may be caught in quantities by shaking the plants 
tarred boards. 
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INJURIOUS VERTEBRATES. 


89 — The Control of Voles in the Val di Cbiana, Italy. — passewni, x 

llARCHZ, C. in AtH della Reale Accadmia economtco-asraria dei Geor^ofUt di T». 

Series 5 , VoJ. X, Part 4 , pp. 363-367> ^ ^ 8 - Florence, 1913 . 

In the autumn of 1912, after the ploughing-up of some grassland 
wheat, so many voles appeared as to endanger the (^op. Experiments! 
made on voles in captivity by feeding them on maize poisoned with? 
arsenic, sodium arsenite or zinc phosphide (i) ; the latter substance was 
most effective and was preferred in spite of its cost, a mixture contaimngi 
cent, being sufficient to destroy the vermin within 4 or 5 hours. 

To avoid poisoning fowls, the mixture was placed between two! 
bound crosswise by pieces of wire. This method gave vety good m 
as dead voles soon began to be found in the fields ; on dig^ng into 
burrows, many more were found, as many as 20 in a single bun 
The treatment was extended and the voles entirely exterminated. ; 
method is very economical, since the traps are protected from rain ; in 
case they were left in position from November to March. 

A larger number of traps was placed in the badly infested region, 
they were moved from place to place as the voles were destroyed. I 
trap may serve for about 500 square yards, and the total cost does not 
ceed is 6d per acre. 

The dead voles on the surface of the fields attracted large number 
kestrels, which devoured them leaving only the head and d^es 
apparatus. 


(i) See also No. 329, B. March 1913. 


Aefredo RUGGERI, Gerente responsabile . 






